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What is meant by “ Durable” Stone? 


DNSIDERABLE 
difference of opin- 
ion exists as to 
what may, or may 
not, be called dura- 
ble stone. One in- 
dividual may be 
clear that a certain 
stone is a good one 

to withstand the 
action of the weather, whilst another is 

equally convinced to the contrary, and to a 

certain extent they may both be right in their 

judgment. 

The manner in which a stone behaves after 
it is built up so very much depends on 
surrounding circumstances that the nature of 
the locality of the building must always be an 
important factor in considering the durability 
of a freestone. Yet how often is this thought 
of? Toe certain extent it is recognised that 
there are freestones which do very well for 
the country, but which will not withstand 
the London air, and few people get beyond 
this; whilst only a very small section seems 
to appreciate why even such a difference as 
this should be made. For example, the 
majority say that, in order to judge whether a 
certain stone would be durable in London, or 
any other large city, it is necessary to go to 
the place where the material is quarried and 
‘examine the buildings in the vicinity, espe- 
cially ancient ones, and, if there are many 
signs of decay in the stone, it may be taken 
for granted that it will not do for London. 
Now this by no means follows. In the first 
Place, it is nearly always extremely doubtful 
What is the particular kind of stone an ancient 

ding is made of. The edifice may be in 

Close proximity to a quarry, and yet may 

not be constructed of the stone from it. 

pin. stone-merchants’ circulars and state- 

are very misleading in this respect. The 
material used for the ‘eles building may, 
superficially, appear to be exactly the same 

i lint, grain, and every other characteristic 

ge im the quarry hard by, yet it may 

be come from another source; it may not 

far off, but quite far enough to make a 

difference in the structure of the 

rp Ina distance of a few hundred yards, 
eA grain of a stone may not be altered; 
it may, nevertheless, have undergone a 
change, by the absence or 

wis f of a filtrating or cementing material, 
is the fundamental part, constituting 
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the very essence of its durability. And, in 
many instances, nobody could prove this 
alteration without making the most minute 
examination. Unless the individual conduct- 
ing the inquiry is armed with proper scientific 
apparatus, it is astonishing how easily he may 
be deceived on a point of this nature. It is 
necessary to be very careful, therefore, in 
admitting the enduring qualities of a stone 
from mere superficial examination. 

Certain other elements creep in, tending to 
make the comparison of the ancient stone 
with that in the quarry still more doubtful. 
For the purposes of argument we will assume 
that the ancient building really was made of 
the stonefrom the contiguous quarry. Leaving 
on one side the possibility of the quarry having 
been expressly opened for supplying the 
material for the building in question, when bad 
surface stone would probably be more or less 
used, we are nearly sure to find that the free- 
stone was taken from all levels, indiscrimi- 
nately, in the quarry. As arule, four or five 
beds of stone occur in a quarry, frequently 
having a certain resemblance to each other, 
but which. are none the less of different 
qualities, as is usually shown by the stone- 
merchants’ price-lists. If, then, the ancient 
structure be built of stone from various 
beds, how can we expect it to furnish us 
with much information as to the durability of 
the material, which the proprietor now only 
sells from the more marketable levels, whether 
they be good or bad? It is obvious that an 
entirely erroneous impression may be created 
in regard to durability unless we recognise 
these facts. A case has recently come under 
our observation which abundantly illustrates 
this point. 

Within the precincts of a certain village, 
stone-quarries were re-opened which, for many 
centuries, had supplied material for all the 
important buildings in a neighbouring town, 
and for many miles around. Some of the 
edifices, which are at least 700 years old, 
show that the stone of which they are built 
has resisted the ravages of time in a most 
marked manner, A general report on build- 
ing stones alludes to this fact, and laments 
that this very enduring material is not more 
extensively used. Now, this is all very well 
so far as it goes; but, unfortunately, on in- 
vestigation, we find that the stone used 
in the buildings referred to can no longer 
be obtained,—or, rather, it can be ob- 
tained, but at prohibitive prices. The facts 
are as follow :—There are at least four diffe- 





rent kinds of stone in the quarries in ques- 





tion. Of these, one is an altogether worthless 
material, so far as its power of endurance is 
concerned; two others are fairly durable free- 
stones ; whilst the fourth kind is very durable, 
though hard. The ancient buildings in good 
preservation are largely made of the last-men- 
tioned variety ; but it costs so much to work 
and shape that it is now practically unmarket- 
able, and the ordinary produce of the quarries 
is almost entirely restricted to those of a fairly 
durable description. -\t the same time, the 
stone merchants take credit for the better 
class of material; and it would not be diffi- 
cult to cite other cases of a similar nature. 

Another element worth considering is as to 
how far railways and increased facilities of 
carriage have affected the selection and use of 
building-stones. Several important durable 
freestones, largely used in the Middle Ages, 
have more or less dropped out of the market, 
apparently because their distance from railway 
or convenient water carriage has enabled 
competitors more favourably situated to place 
a somewhat similar material in the market 
at a much cheaper rate. And it is instructive 
to note that in several districts where the 
“iron horse” has been but recently intro- 
duced, some of these old quarries have been 
re-opened, and the stone industry revived. 

When we hear of the great care with which 
many of the earlier architects selected their 
stone, we are tempted to inquire whether their 
clients’ unlimited purses, or the absence of the 
demon competition, had not something to do 
in bringing about such a favourable result. 
In this connexion, however, it is well to bear 
in mind that unless durable material had been 
originally used, the chances are that we should 
have nothing left of the buildings to enable 
us to form an idea on the subject at all. 

Comparatively modern cottages in the 
vicinity of a quarry, even when they are 
known to be made of the produce of the 
working, do not often afford a very sure index 
of the durability of the stone in the quarry, 
albeit we know that they are frequently 
believed to be good examples to study in this 
respect. As a matter of fact, such cottages 
are often made of quarry “refuse,” which, in 
the majority of cases,—especially in a sand- 
stone district,—comprises hard blocks of stone 
which could not. be easily tooled, and hence 
have been thrown aside. It frequently 
happens that the greater portion of this 
“refuse,” therefore, is exceedingly durable,— 
much more so than the ordinary produce of 
the workings. This “refuse” is also very 
largely used for walling, Xc. 
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‘Our remarks hitherto are made to apply 
irrespective of locality. As we said at the 
outset, the locale of a building remarkabl 
influences the durability of the stone of whic 
it is built, and we have reason to suspect that 
differences of opinion in to the 
weather-resisting qualities of certain well- 
known stones in a great measure arise from 
the non-consideration of this circumstance. 
For instance, we are all aware that the 
amount of rain which annually falls in Eng- 
land varies very much according to the dis- 
trict, and that in the western counties many 
places receive three or four times—and in 
some parts of the Lake district six times— 
as much rain as eastern and south-eastern 
Engiand. This means that in the more rainy 
districts, much greater proportions of the 
acids which combine to rot ordinary freestone 
are introduced into the walls through the 
agency of rain and moisture generally than 
are introduced into them in the drier areas; 
and, ceteris paribus, the rate of disintegration 
of the stone will consequently be very much 
more rapid in the former than in the latter 
districts. Here, then, we have a most power- 
ful factor, influencing the comparative dura- 
bility of stone, which is hardly ever taken 
‘Imto account; and it is a fact that a stone 
which may be durable enough for a mode- 
rately dry district will be quite unfit for 
@ more rainy area, where the agents of 
destruction are present in much greater 
force. | 

Furthermore, the distribution of rain is 
extremely capricious, depending as it does so 
much on local circumstances. € precipita- 
tion is effected to a great extent by the trend 
of the valleys, so that the difference is not the 
same in proportion in adjacent valleys, or, 
indeed, on the different slopes of the same 
hill. Trees are great attractors of rain, more 
particularly on elevated ground, and a 
mansion-house built near a forest or large 
clump of trees, under certain conditions, 
receives a much greater quantity of moisture 
than one not so sit , even though the 
— not be far from each other. hil 

mountains also, by chilling the air in 
contact with them, cause the condensation of 
moisture in the atmosphere, so there is gene- 
rally a greater rainfall in their neighbonrhood 
than in the less elevated portions of the 
country around, and buildings erected near 
such high ground will suffer accordingly. 
Questions may fairly arise respecting the 
comparative durability of stone to be used for 
building in such cases. 
_ The position of an edifice, as to how far it 
is sheltered from the prevailing winds, and 
with reference to the direct action of sunlight 


_ it in a, Page moisture from the stone, 

or" ne A 8 ga in a critical 
enqui >. this leads us to perceive 
that the design of the building itself 
may also materially influence the rate of 
disintegration of the stone of which it is 
built. 

The distribution of temperature must like- 
wise be taken into account, and especial note 
made of places where the temperature very 
frequently falls below the freezing-point, or 
which are subjected to great diu c s 
in temperature. It is not easy to get much 
precise information on these points. Isother- 
mal charts give the monthly or annual range 
of temperature in a district, and we are 
enabled to find that it is much warmer, a8 & 
ep in ond ne and south-western than 
in the eastern and south-eastern porti 
England. But these charts are Sanabaartl 
drawn up from averages. Weare not so mu 
concerned with average temperatures. What 
we want to know are the maximum and mini- 
mum daily temperatures throughout the year 
for any given spot, and this is not obtainable 
except at certain fixed stations. Accordi 
to isothermal charts, a district may have a 
tolerably low annual or monthly average 
temperature, which fact might lead 
at first sight, to suppose that the 
freezing - point was more often reached 
there than in another area having a 
somewhat higher average; but, although 
this may be true in a general sense, the con- 
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verse not unfrequently is the case. The 
durability of stone is not eS 
by temperature, unless the latter often falls 


below the freezing-point, on the one hand, or 
unless great changes frequently occur in .its 
diurnal range, and this will be felt the most 


where the change is most rapidly brought 
about, on the other hand. In the former 
case, the water retained in the pores of the 
stone is frozen, the formation of the ice 
causing an expansion which loosens particles 
of stone, which fall from the parent mass 
on thawing, unless their cohesion be strong 
enough to resist the expansion. In the latter 
instance, the rapid contraction on sudden 
cooling causes portions of the material to 
split off. This phenomenon is of such fre- 
uent occurrence in certain parts of the 
Jnited States that its consideration is of 
primary importance in selecting stone in that 
country. 

Turning now to the relative value of stones 
in regard to their durability in towns, it will be 
at once seen that not only have many of the 
foregoing facts to be considered, as to the 
position of the buildings, rainfall, temperature, 
&c., but the nature of the town itself must 
form a prominent feature in the inquiry. If 
it be a quiet old cathedral city, with a non- 
manufacturing population, its building-stone 
will last very much longer than in another 
city of the same size having many manufac- 
tories, and especially if these latter be pottery 
or chemical works. The amount of carbonic, 
sulphuric, and hydrochloric acids (communi- 
cated by these industries to the atmosphere) 
is far greater in the latter than in the former 
kind of town, and the rate of disintegration 
of building-stones in it will be correspond- 
ingly increased. 

f the city be very large (as London, for 
example), it will be found that the stone in 
certain parts of it lasts much longer than in 
others,—a circumstance largely due to the 
absence or presence, as the case may be, of 
certain kinds of manufactories in the imme- 
diate vicinity. 

The due consideration of all these facts 
will go a long way to explain why one man 
finds that a certain stone is durable, while 
another has the contrary experience. The 
former may be accustomed to using the 
material in localities comparatively favourable 
to its preservation, whilst the work of the 
latter may oftener lie in more unfavourable 
districts. 

Some differences of opinion also unques- 
tionably arise owing to the word “durability” 
having a very elastic meaning, which may be 
ex ed or contracted at the will of the 
individual. But this does not do away with 
the fact that the same kind of stone often 
behaves very dissimilarly under different con- 
ditions, which conditions do not seem to be 
sufficiently taken into consideration when 
a are formed respectingjits durability. 
is is especially the case in regard to the 
building-stones used in the provinces. 

In the preceding remarks we do not, of 
course, allude to buildings made of dif- 
ferent qualities of each kind of stone, but 
have assumed that the stones compared under 
separate local conditions are in each case from 
the same quarry and stratum; and in doing 
this we are quite within the mark, for it is 
+0 yp agape to institute comparisons of the 

ind. 

From a study of the subject, we have come 
to the conclusion that although many people 
recognise the advisability of carefully select- 
ing stone for London use, they do not fully 
appreciate the advantage of exercising the 
same amount of care in choosing the material 
for provincial residences, where the surround- 


ings may prove quite as unfavourable to its 
preservation. 











The New Finnish House of Parliament. 


us,/—The commission appointed for consideri 


the designs for a new House of Parliament at 
Helsingfors, to which we have re- 
ferred, has decided upon g that of 





the Swedish architect, Herr Nystré 
Stockholm. peek Se 
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A PROBLEM IN THE BRIDGING OF 
NAVIGATION WAYS. 


HE Clyde in its conditions below 
im Glasgow Bridge bears a general 
resemblance to the Thames below 
London —— with, however, one 
or two points of notable difference. It is a 
tidal harbour, filled with shipping for about 
two miles downwards; but, unlike the Thames, 
is lined on either side with uniform quay 
walls, which the water never leaves, even at 
the lowest of neap tides. The bulk of the 
loading and unloading of ships is performed 
at these quays direct, and there is no 





lighterage traflic,—at least, none in the 
Thames sense. Here and there, carved 
out of the river margin, there are 


accessory docks or harbours, all of com- 
paratively recent formation; but these, as 
com with the river itself, are not at all 
in the preponderating proportion, and the 
ruling feature of the port is the clean-cut 
channel of the Clyde itself, furnished through- 
out with unbroken quay lines. The left 
bank, for a considerable distance off to the 
south, is level, and of small elevation above 
high-water mark ; the right bank is flat also, 
although by-and-by diversifying into a rise 
on a moderate gradient. During the last 
three or four decades the city has extended 
enormously over both these areas. On either 
side engineering works and general factories 
abound, and the affinity, in habit and pursuit, 
between the two is much more marked than 
in the London case. The daily and hourly 
interchange of traflic is naturally large of bulk, 
vehicles going round eastward by Glasgow 
Bridge or westward by the horse-ferry at 
Govan, while passengers are served by small 
but nimble steam ferry- » plying at about 
half-a-dozen intermediate stations. This 
combination of service has long been pro- 
nounced eminently unsatisfactory by the 
riparian factory owners, an influential body of 
men, and for some years the cry for additional 
cross-river communication has been of frequent 
recurrence. These, if permitted, would simply 
bridge the port on the quay level, at one or 
two points between Glasgow Bridge and 
Govan Ferry, and accommodate the incoming 
and outgoing harbour traffic,—or make a feint 
of accommodating it,—by the expedient of a 
lifting span in the centre of the struc- 
ture. But, however desirable in itself 
improved cross-river communication betweer 
the two sections of below-bridge Glasgow 
may be, it would certainly be too dearly 
bought, to the community at large, 
by the practical spoliation of the harbour 
and magnificent sea access which have 
contributed so largely to make the city 
what it is. This, hitherto, has been the 
guiding conviction of those in whose care lies 
the conservation of the port and river, with the 
result that the low-level bridge plan, after 
several bold attempts, rests for the time vir- 
tually defeated. The Clyde Trust would, of 
course, resist any scheme of the sort to the 
death, and as the Clyde Trust is, in its per- 
sonality, almost identical with the City 
Council, it will be seen that the only chance- 
of these bridge-promoters lay in the furtive 
passing through of a measure at a time when 
public and official attention was elsewhere 
en d. This seems past hoping for, and 
they have now become reconciled, it would 


appear, to the next best admissible expedient. 
The impression that something must be done 
being pretty generally diffused am all 


sections of the citizens, it is now all but 
certain that within a few months some plan 
will have been decided on. Several debate- 
able schemes have of late been under irregular 
discussion, the low-level swing-bridge alter- 
native. having for the time practically dis- 
appeared from the field. Plans for a high- 
level crossing have been advanced by Mr. 
Arrol, of the great Forth Bridge undertaking. 
This would rise sufficiently to clear masts of 
ships ; traffic would ascend to it by an inelined 
way, beginning at the bridge-end on either 
side, and rising in a quick but practicable 
gradient, while proceeding laterally on a line 
with the quay, some hundreds of yards away 
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the afterwards, by means 
be ae ngs returning and forming|b 


? 
? 
a nage with the “harris of = 
: the necessary elevation avi 
‘g time been attained. For this g cd 
t is claimed that, considering the rather 
imperative conditions imposed, there is 
very little actual quay~-space taken up, 
the — bear this out so far; 
but, besides e unsightliness of the 
whole a8 @ prominent river feature, it is 
very questionable whether any but the 
of traflic would prefer these 

killing inclines to the longer, but less-ex- 
acting, round, vid Glasgow Bridge or Govan 
Ferry. A system of tunnelled roadway has 
been diseussed, and to perhaps rather more of 
present , steps having already been 
taken the introduction of a Bill at an 
early date. This scheme, which is privately, 
not officially, promoted, contemplates twin tun- 
nels, of 15 ft. to 18 ft. diameter, for the wheel 
traffic (with an accompanying smaller bore for 
pouestiane), at a suitable depth below the 
water level. Shafts, with ring on the 
hydraulic-lift principle, would lead to and 
from these for the accommodation of the car- 
riage traffic, and stairs also for descent and 
ascent by foot- ngers. A scheme of this 
kind ily places a fixed limit on the 
— the port, and for this reason watch- 
opposition on the part of the Clyde Trust 
may be reckoned on. This is, perhaps, the 
chief objection ; otherwise, some of its advan- 






tages are undeniable. It reduces interference 
with the existing port traffic to a minimum, 


EB 


is in this respect distinctly preferable to 
idge and ferry alternatives alike, no matter 
carefully solicitous the designers of the 
latter may have been. Still, all high-level 
bridge and tunnel pro bristle with in- 
herent drawbacks, and these are deemed so for- 
midable that many have turned to ferry transit, 
on the most improved system, as after all the 
leant efentionaiia solution. Several plans have 
been put forward, and one of these found 
place in last year’s Exhibition, although in a 
ition so obscure as to be practically over- 
looked. By general consent, the desideratum 
is a ferry-boat which will receive wheel traffic 
from the level of the quay at all times of the 
tide, and allow the same to similarly walk 
away on the other side. It is claimed that 
this has been attained by a vessel fitted with 
a movable traffic deck, which will rise with 
the fall of the tide, and fall with the rise of 
it, 80 as always to present a level identical 
with that of the quay, and as already exem- 
plified in several working examples. This 
seems to offer asolution which, on the whole, 
i8 less beset with objection than any other. 
The system would necessitate webahfulaves on 
the part of the up-and-down navigation, but 
already the numerous passenger-ferry cross- 
wp constant watchfulness; and, be- 
, whatever may be the expedient adopted, 

the interests of the navigation must give a 
little as well as take a great deal. If they 
are delivered from such a congestion of the 
port- passage as the threatened low-level 
swing - bri contrivance would certainly 


‘f 


bring about, the Clyde Conservancy authorities 
may well make up their minds to a toleration 
of OCCABIO impediments due to the 
cart-ferry crossing system, even although that 
institution be set up in the busiest portion of 
the harbour. 








NOTES. 


London County Council cannot 
be said to have begun its career 
im @ manner. that promises very 
b well for the future. After all 
that has been said about the importance of 
cneultabiaan litical body, and the sbeolute 
bi importing itics into the 
Spica pe: a Council which is elected for 
. Purpose of carrying out important prac- 
tial work, the rien? sects have re- 
ealed the dragon of political party spirit in 
oh obviously rampant attitude. Even 
omens right question seems likely to be 
m ® the presence of two ladies who 
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precise 
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with the subjects which ought to form the main 
usiness of the Council; and Mr. Firth’s silly 
attempt to set the fashion of addressing the 
Council as “ Ladies and Gentlemen,” instead 
of addressing the chair, was obviously the 
demonstration of a sympathising“ progressist,” 
to bring the presence of the lady members 
pomneens in evidence. Miss Cons, who has 


is a lady of very businesslike ability, which 
has been evidenced in her management of 
more than one large philanthropic scheme, 
and if ladies are to be admitted, none could 
have a better claim; but the passing over in 
the election of Aldermen of such a man as 
Sir cay Jo Galton, who has so much of the 

ind of knowledge, experience, and 
ability that a County Council is likely to 
stand in need of, is a piece of sheer stupidity, 
the more noticeable in comparison with some 
of the very inferior candidates who have been 
pushed in for mere political reasons. 


— 





WO cases under the Employers’ Liability 

Act, both rather curious in their circum- 
stances, were decided on Tuesday. Both were 
hearings on appeal, before Mr. Justice Denman 
and Mr. Justice Hawkins; that of Perry v. 
Brass & Son from the Southwark County 
Court, where the jury had been unable to 
agree ; that of ~ tig. v. Studds & Son being 
an appeal by the defendants. In the first 
case, the plaintiff, a painter, was working 
under the defendants’ foreman Scrivener, at 
the General Post Office, and, asking for a 
ladder, was referred to a foreman in the 
employ of the Office of Works, who pro- 
duced one, which broke while plaintiff was 
on it, and caused him a fall and injuries. 
The facts that the ladder was unsafe and that 
the plaintiff was injured through its giving 
way were not disputed, but unfortunately for 
him (in one sense) the ladder was not the 
property of his employers, and it is pretty 
clear that the plaintiff, being unable under 
the Act to proceed against the real owners of 
the ladder, who were not his employers, pro- 
ceeded against the latter in the hope of getting 
damages illegally from a sympathetic court. 
We may be sorry for the plaintiff's accident, 
but his procedure inst Messrs. Brass & 
Son was perfectly unjustifiable, and judgment 
was, of course, given for the defendants. The 
moral of the case is that workmen wishing to 
be protected under the Act should use their em- 
ployers’ plant, and not that belonging to other 
persons. In the second case referred to, Hooper 
v. Studds & Son, the plaintiff was working on 
a scaffold on the exterior of a building which 
was being taken down, when the ceiling in- 
side fell in, and the plaintiff, alarmed by the 
noise of something falling, ran inside for 
shelter, when f ents fell on him and 
injured him. In the first trial the plaintiff 
obtained 80/. damages, against which de- 
fendants appealed, on the groundthat the giving 
way of the ceiling was not a defect in their 
plant. The judges on appeal, however, 
thought that there was evidence of defect in 
shoring :— 

‘*The Court suggested that it was a case in which 
it would be desirable, if possible, to come to some 
settlement, so as to spare the parties the expense of 
further litigation. If the Court should think the 
evidence unsatisfactory, then there must be a new 
trial. And here the injury arose to the man indi- 
rectly through his having gone inside the build- 
ing; and then a difficult question arose, whether 
the building itself was part of the ways, works, or 

lant, so as to come within the Employers’ 
Liability Act, and on that there would probably be 
an appeal allowed. In mercy to the parties a 
settlement was suggested.” 
Plaintiff's counsel left the matter in the hands 
of the Court, and the Judges thought the 
damages should be-reduced to 20/., and each 
party pay their own costs. No doubt the 
laintiff running inside the building in- 
irectly brought the injury on himself, but 
this can hardly be called “contributory neg- 
egal being rather an intuitive movement 
self-preservation under a sudden sense of 


the | danger. The point of interest in the case is 


as to whether an accident of that description 





really comes under the legal definition of 
u defective plant,” a point on ‘which the 


en elected an Alderman (or Alderwoman), | h 








learned judges seem to have been undecided, 
though their opinion evidently leaned to the 
affirmative. Morall , no doubt, the defen- 
dants were semenaliile. 





SORE very interesting discoveries have 
just been made at the Church of &t. 
Olave, Old Jewry. Owing to the parish 
aving been united some years back +o that 
of St. Margaret, Lothbury, it was decided 
that the Church of St. Olave should be pulled 
down, and its endowments utilised in the 
erection of an ecclesiastical edifice in some 
suburban district, the monuments and certain 
other interesting features being removed to 
St. Margaret’s. The Church of St. Olave 
Jewry is a rather plain, but excel- 
lently - proportioned, building, and its in- 
terior 1s certainly not one of the least 
pleasing of Wrens works, though, for some 
reason or other, its effect was rather injured 
by the western organ-loft being brought so 
far forward into the nave as to rob it of more 
than one-third of its ‘proper length; and 
although the loft was a handsome piece of 
work, the interior looks really finer without 
it. Before pulling the walls of the church 
down, it became necessary to make several 
rather deep excavations under the pavement 
at the west end of the building, in order to 
remove the vast aggregation of human re- 
mains which had accumulated, the result of 
the practice of intramural burials which 
had been here carried on for many centuries, 
and it was this work which has brought to 
light the discoveries to which we have 

uded. It is evident that Wren built his 
church, to a great extent, upon the footings 
of the earlier one, which was destroyed by the 
Great Fire in 1666. This is especially to be 
seen at the west end, which appears to have 
been erected upon a portion of the old walls 
The tower of the old church stood at its 
south-west angle, at the end of the south 
aisle, and its western wall was on the site of 
a portion of the west end of the present 
church. The bases of two old responds 
have been found in situ. One, which is 
fourteenth - century work, formed a part 
of the eastern tower arch; and the other, 
which is Perpendicular in style, was the 
western respond of the arch which opened 
into the nave from the north side of the 
tower. Below the tower is a plain vault, or 
crypt, which appears to be of the same date 
as the tower itself (z.c., the fourteenth cen- 
tury). Some 7 ft. or 8 ft. below the pave- 
ment, at the west end of the nave, a very 
large, roughly- built Gothic arch has been 
brought to light; it is about 18 ft. in span, 
and is very acutely pointed ; the voussoirs are 
uncut, and nearly 3ft. deep. The form of 
the arch is very (similar to those of 
Old London Bridge, and it is evident that 
it must have spanned a stream or sewer, 
because at right-angles to it, under the north 
wall of the nave of the existing church, 
is a brick arch, probably not earlier than 
Wren’s time, but constructed of early red 
bricks (very long and narrow in form). Now, 
it is evident that this stream or sewer must 
have passed obliquely under the church, or 
have made a bend at this point, and it was 
probably one of the streams which, like the 
“Wall Brook,” took its rise in the morass 
about Finsbury and Moorfields, and flowed 
through the City into the Thames. The 
Gothic arch cannot date Jater than the four- 
teenth century, and may be as early as the 
close of the twelfth; the rough hammer- 
dressed yvoussoirs and thick mortar - join‘s 
seem to indicate the earlierdate. A cinerary 
urn of fine black clay was thrown up by 
the workmen near this spot, but, alas! broken 
in pieces. It appears to have been of a very 
elegant form, and is certainly Roman in date. 





\ E may, perhaps, be allowed to hope that 
the “Chalkotheke” of the Athenian 
Acropolis has at last found rest. The un- 
fortunate building has been driven, bv the 
fly of archeological theory, round the 
whole circuit of the Acropolis. Onginally 
supposed to have stood at the south-eass 
corner of the Acropolis, when the present 
c 














> 4.” 
—s ah a 


e —— 


7 
ay ~ dhidacatnean - 
reach 


4A ae 
: 
ee re 2 
pee 


ate; 


“ eas zy a ee vale ii , ake a 
cbens '* * Eee wer ee ei Ps 
See ate ‘ 


1 as 


He 
Ghkeog = 
" pS OR ing ule mah Sd ensures ae cnr BED PRP Fl 


‘ 
oe . ee : 
- d 4 pr. . a ¥ 1 net 7 - ae ? 
ss a . . rs i, 

. eer al . 
et tested it tee ae soe 
i saeenmeaey m4 ge) bah 

yee no Pag ahh * SP ae! 


Uo 2 aa if nt 
Sem er =~ ; 
an : 

ve ’ “es Bere ee * 

Face ha 
PONE pref FO age ie 
cere am 
“ hic, Rng 


ef 
Ae 
a een 
, OR 
in Lene 








y 

» 

7 
48 
24 
: 
3 
Ss 
tg 
. 








* 
. a dt aS 
he 





x >: 
et ate 
ee ee a ee ee 0 ee ae 





* we 


~ ass em Ney pape ae 


= « 


is aie Wk teak kien ee a et 3% y 





— 6 
¥ 





> +e — —_ 


2 - °9 « “ ~. -* 
. ‘ i ; 
nor gee cantar tiene le ee a) ee ~~ a 
0 ae » 
r “ *, a > & ane —_* nn tie 


lle. 


j 
, 


pra iy — 
4 yer, 


ee 
_—— 


= ang Ye NE AR IMG aise, M nr 


ee ta ia ee ee ee ee 
- 


eo 
e- PO Bm 


sath: <aarteiimetnneion 





a A 
ote 


ve We rae s 
ey eee 


ee ee 


‘niin 9 (ole 


* 
Fyre 


Diba sl 


Me Wain lt ne Cody: 


pe pie cars a te atin cn sail 
azul “ writ: -" 3 
pe ten, 0. dhe. gs oe . 


rege 


eo wee 
ee 2k ie 


—i# 


WS ae 


rh. 


we 


































102 THE BUILDER. [Fu. 9, 1889. 
ees 
Sa mitted to it. I saw one of these silt-pits being| there are no concealed between-floor s . 
excavations began its site was moved 10 te vat the bottom of Philadelphis-lane. ‘Two! and no built-up eaves externally. Mr. Atkin. 
fcndnont foun there he fan pu ro sas ing mater mee remee Onn roar rite sing heen 

: . ef i 
lished in ya ae aa ae re ‘ie Some quotations appended from the City | substances :—“In a recent fire in one of the 
are now a a building which was to Engineer's report of 1887 imply that there | factories insured under the supervision of the 
| peenant presen: se, objects are a number of old brick sewers which ought writer, a granite post, 12 in. by 12 in., was 
: mentioned age existing Chalkotheke cata- to be 5 pa vB ae 0 ee Be ae a. reduced to sand by the same fire that burned 
A sy ag found on that|“ These, says the Engineers report, “are into a wooden post next to the granite less 
logues. og” ea tdeonihoahi lay | built of soft bricks, roughly jointed IM| than one inch.” This is quite in accordance 
spot, ‘oom building, and m ones whe common mortar. The bottoms (this is Of] with some English experiences as to the 


Z. to have been laid) behaviour of bstances under fi 
have been older. The “Chalkotheke” is now | 8t°#¢ importance) seem ee st has all | onsviour of various su s under fire. The 
to be identified with some foundations found ee cog es! ee le io nt “i as ae article, though especially referring to American 


‘ ent : Satan a tions of construction, is one which ma 
: Sey i Can ee ead precinct |Sequently open.” From one or two sentences! be read with interest by English architects 
eh 


Artemis Brauronia. foundations are |i@ the report, we gather that the whole of lang is illustrated not by mere pictures, but b 
of a sanghgin edifice, 41 matres long by | the sewage is pumped on to se — at | scientifically drawn sections of sonetnction, 
1 broad, faced by a row of columns, the |/"°W8e; there is mo mention of cad v2 it! with practical notes appended. The fact of 
foundation for which still remains. So far as being into the wie, - ut 16 18) such an article, so illustrated, appearing in a 
we are informed, there is nothing to prove | Cettain that the Wensum, as we : wonadie popular magazine, is creditable to the good 
whether the building be the or | notice in passing through Norwich| sense and breadth of interest with which the 
but the fact that some of the “Chalko-|'" September last, very offensively at| best American magazines seem to be con- 
theke” inscriptions were found on this very the portion just above the aforesaid tesege si ducted. We doubt if there is a single editor 
(so-called) Ergane terrace is in favour of bridge.” A little way below the bridge the! of an English magazine who would see the 
the identification,—an identification which pollution seems to be diluted away, of 7 value of such an article. A practical man 
has the support of Dr. Dorpfeld. A far| Writer sculled down stream from one of ©6| who were to offer it would probably be told 
more interesting matter, however, than any a — I Ne Oe — a it was “of no public interest. 

Chalkotheke identification is on omnes ; but above age amass ae 

this “Ergane” terrace a large, substantial — oe th THE Edinburgh Town Council have had 

building has certainly once stood; [er eee 12. Drags before them a report of the Lord Pro- 

ing, too, from its « Bi necessarily of some oe gO Does a vost’s Committee relative to the amount at 

secular import. It cannot be aeoll 0 toma river at Chis point : the disposal of the Council under the Reid 

of Athene Ergane, and as it occupi bequest for the erection of a memorial to 
d there can have been no s RK 29 f hee Century Magazine for February con-| Bruce and Wallace. The Committee express 
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at all. Dr. Dorpfeld always tains an article of some interest on “Slow-| an opinion that the amount of the bequest is 
that when the supposed precinet of Athene | burning 
| Ergane was excavated no temple would be|the writer, Mr. Edward Atkinson, substitutes | the they, therefore, recommend 
f. found. The result has more than justified his | for the common, but pagans incorrect, ex-| that 2,000/. be voted from the “ Monument 
| i views. Not only is no temple found, but no| pression, “ fire-proof construction.” The} Fund Account” towards the undertaking. 
af i temple could have stood there. This is, of | subject is treated from the standpoint of |The matter was re-committed. The Council 
| ae course, @ fact of the utmost importance with | American conditions of building, and more|had before them a requisition on behalf of 
S foe reference to the much-contested lacuna in| particularly in regard to mill and factory|some worthy people in Tunbridge Wells 
a ie Pausanias (I. 24,3). The discovery does not, | buildings, which we gather have been fertile|for leave to erect a monument, of Sicilian 
Like indeed, prove that Pausanias saw the “ old | sources of fires in the States. After referring} marble, in Greyfri churchyard (the 
ete Athene temple,” but it at least proves beyond | to the exceptionally high rates of insurance|Campo Santo of Edinburgh), to mark 
dispute that he did not see the ohm of | prevalent in America, the author asks, “How/|the spot where “ Greyfriars Bobby” is 
* Athene Ergane. can this waste be avoided?” adding|buried. There is @ memorial of 
eu that “it is useless to suggest the construction | “Bobby,” in the form of a granite foun- 
; he a report by Dr. Airy to the Local] of buildings modelled on those of Europe,|tain and bronze figure, which was erected 
Government Board (just issued, but | especially of those on the Continent; we have| several years ago opposite the gate of the 
dated December 12, 1888) on the prevalence | not a general supply of the soft and easily-| churchyard at thecost of the Baroness Burdett- 
of diphtheria in the northern outskirts of | worked stones of which most of the buildings | Coutts. This monument elicited the remark 
Norwich, it appears that the sewerage system | in Paris and in many other foreign cities are} from a visitor that the Edinburgh people 
of that town is in a by no means satisfactory | constructed ;” and the cost of many other] were so anxious to have an excuse for erecting 
state. The disease has been most manifested | articles of building is heavily increased by|a monument that they sought for heroes 


t.. 23 J. 
ok ae P wey, ¥ 
- eet ed Peps pis ; 
D By pees 


ing Construction,” an expression which | inadequate to ure a worthy memorial of 
heroes, ama th 
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y around the high-lyi rtion of the existing | taxation. Assuming that timber must enter amongst their . The legend, which is b 
| sewer Padi di.” aps and about Phi largely into the construction of factories and many ae apoc hal is that “‘ Bobby” 
ae? delphia-lane, a long street of houses inhabited | other such buildings, the writer proceeds | for fourteen years ees have no home but on 
a principally by the artisan class. to point out, “ from many years’ experience | the grave of his beloved master, until death 
ie i “In 1884 this street was provided with a sewer, | ‘™ the construction of textile factories,” | removed the faithful sentinel.” After some 
1 which forms the highest branch of the northera| how these may be made more fire-resisting. | remarks, the offer to erect the monument was 
Ba i low-level division of the Norwich sewerage system.| His main complaint against the average declined, with thanks. 
| ae | Tae highest point of the sewer at the top of Phila-} American factory building is in regard to its 
‘| sigan is abt 607 sora the rer, The roo, the ordinary trused and ceed roof| [)R_ PARSONS report to the Loc 
4 of the whole of that of the city which lies on | {TNs ® mass o timber at the top of the Government Board * (dated January 7), 


the left bank of the Wensum (the Coslany and building with a space between roof andjon an outbreak of enteric fever in the 
| part of East Wymer sub-districts); it has very | Ceiling which is not open to inspection. The|Staffordshire division of the Stourbridge 
: 4 | little fall ; it is carried under the river at Foundry. | roof approved by Mr. Atkinson is a practi-| Rural Sanitary District ascribes the disease to 
nih. bridge (the bridge by which Norwich is entered } call roof, with a very slight fall] contaminated wells. Dr. Parsons says “there 
bits from the Thorpe railway station) to join the way only, formed of beams ti . ean y® “a 
wiht ceiving all the sewage of the main part of the city |""° W and on intermediate oy mgr. conveyed to the nearest ditch by open gutters, 
. lying on the right bank of the river W if necessary, the beams projecting a foot or generally of rude construction, and often 
% on at a great depth, admitting large cain 2 two beyond the walls to form eaves, and| mere irregular trenches in the ground.” The 
ing water from the chalk in which it lies, to the| covered with a roof of 3-in. planking laid| further conditions may be gathered from the 
pumping station at Trowse, where it delivers into| from beam to beam, and covered, over the | follow; a. | 
a sump 20 ft. below the river level. The influx of lanking, with an exterior materi I that iti a DR 
spring water into the deep outiall sewer o _ y ria that May) « "The privies are of the kind usual in the district, 
ective construction) is so great ( erred. The author mentions “ gravel-| with large and open middensteads, into which 
sh to the bulk of the sewage proper) roofing, tin, or cotton-duck ” (we do not know|the roof com drips. They are often in 
fF cannot master it, and the sewage i this latter material, under that name, at] ruinous, dirty, offensive condition. Pigs are 
; — wae ger r about a foot least); it is proposed to have thin sellae kept in large numbers, and often near to houses ; 
the river. This means that the boarding on the thick planks, and, if the roof | Bussnoes being apt to each Gh eenan tered 
is exposed to great humidity within, “one] brick elsterns. Most of the honees are plied 
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sarily choked up to the crown with se that is|imch of mortar between the planking and wells. which consid e 
| oes mone. stagnant. It follows that the air in thehigher | roof boarding.” As to this lest sean, Hwy higher situations, a wie olor is Us ‘hen 
| eee en eee connected with this water- | however, it may be asked “what about dry-| ground. The wells are not so constructed as to 

: logged low-leve is emeinsly Goa with | rot?” or is that pest 6f the builder ] exclude top-soil soakings, and they have often 

| seaiaoieen eae is itse rampant in America ? Roof-boarding with within a few yards’ distance sources of contamina 

the main sewer to aid the cireulation. a bed of mortar below, and an impervious rey Nag Toons ab of tt -wgpeand a pe. eo 

3 the construction of the branch sewers themselves is | Covering above, would seem to the English nae owe sent to the county analyst, and these 

'* such pe ag weet mend wre te the sewer air, for} mind rather in a favourable position for the | bave all been pronounced contaminated and unsafe 
1 ve ine mt or pet seg with catch-pits (or | development of dry-rot. This condition, how-| {oF drimking. . . . . 

| ‘ | canaie-manles with the allt” fer eacbadied on eves not eesential to the system. The same| _ The action taken on behalf of the Sanitary Autbo- 

mo many stinking the primary | *Y8tem is to carried out in the floors, whi cent Reporte obtained (through a 

Le | stgesh of 6 cane atic ty inne ir cee Lili a he ema of thick i ni seller) from @ Printers, Moar. Byte exeeds 

re once any refuse matter, liquid or solid, that is com-{! the result being that everything is exposed : Momra. Hedges, Platia b Oe, Dubin RSS 
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report to the Local 
Board (Jan. 7) deals with 
a fatal case of t-vaccinal 
New Humberston (Billesdon 
fatality is ascribed partly to 
ical causes, but partly also to the 
condition of the room in which the 
: a child pase 908 ran was left. 
; llowing are some of the facts given in 
— to which a plan of the premises 
(No. 24, Clara-cottages) is appended :— 


“ 


5 


r 


E 


the residents at No. 22 ned to me of the 
offensiveness of the proceeding. It appears on 
inquiry that it is not the pehetios to empty these 


rome heey the 

now in w 
ph a io on avon Hamberston is un- 
drained, except w porary nt provi- 
sien has been made by means of cesspools, 
ke I saw one of such ls with a 
broken cover, —. much comp nM in 
a { bouring t . . . ng 
lg be worse the condition of 
the roadway in the Victoria-road, along the whole 


front of Clara-cottages, about the middle of which 
cow of houses stands No. 24, It is in slush 


from unevenness, sloppiness, and dirt. The 

it of Nuisances that this street espe- 
cay bas been for years & most unwholesome 
tion for lack ee proper drainage, on 


account of its cesspools, &c. .... hat New 
Humberston ro the Victoria-road and 
Clara-cottages particu rly should have been in this 


Ral Geultery Authestty of Billecion. Hat the 
u of Bi : 8 
= been duly attended to by the Authority, and 
tng: ag ak care oe © was eeeninaiy —. 
, attack of erysipelas would in a 
probability never have happened.” 


HE manifest improvement effected upon 
the facade of Edinburgh University by 

the removal of the parapet wall and raili 
has led toa like operation at the Tron Church, 
which is also ree by the removal of the 
surrounding enclosure. Sir James Gowans 
has moved in the Town Council that negotia- 
tions be entered into for the removal of the 
railings around St. Giles’s Cathedral. En- 
Closures of this nature are often detrimental 
to the effect of the building they are meant to 
Protect, and are apt to become receptacles for 
Waste paper, straw, &c, Their removal, there- 


fore, tin nelee acdanth} 
eae both in a sanitary and esthetic 








IPHE old school of water-colour painters, 
._ that is content with broad washes and 
quet neutral tints, holds in abhorrence 
cate pigments, and does not attempt bright 
‘tas has few better living representatives 

Mr. E. M. Wimperis, R.L., some of 
¥ latest. work is just. now on view at 
‘essrs. Dowdeswell’s ies.. Most of the 
pictures are broad sketches, on or about the 
me between Arundel and Pulborough, and 

ve & charming air of having been finish 

0 the spot, and not worked up in the studio 
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afterwards. The few more finished drawings 
are from scenery in the same open country, 
and chiefly represent broad sweeps of rolling 


been | down, with great vistas of open country 


beyond dying away into the blue dis- 
tance. Mr. Wimperis excels in painting 
this kind of scenery, but some of the most 
successful efforts in the present collection are 
the scenes in the hayfield, No. 26, “ Windy 
Weather,” and 54, “ Haymakers.” No. 11, 
“On the Sussex Downs,” is a successful speci- 
men of the former kind of scene, and is a little 
more ambitious as to size and finish than the 
rest. No. 3, “A Lane at Pulborough,” is a 
nicely-composed little picture, and so is 
No. 23, “Sheep in the Stubblefield.” We 
like, too, particularly, No. 50, “The Ridge of 
Noble Down,” and 70, “Gleams across the 
Marsh.” Mr. Wimperis is evidently at his 
best when the weather is not so; his wind- 
swept reeds and hay-fields are full of graceful 
motion, and he is happiest when he can intro- 
duce his grey and purple cloud-shadows 
and broken lights. 


HE Dispatch, an Edinburgh evening 

paper, has been taking an interest in 
the architecture of the new Free Public 
Library in that city. Our attention has 
been called to the fact that on the 18th of 
last month it published “A professional 
view ” of the matter as a quotation from the 
Builder. The criticism in question is not from 
our columns, nor do we by any means agree 
with or endorse it. 











ROMAN THERM: THE BATHS OF 
CARACALLA.* 
BY PROFESSOR AITCHISON, A.B.A. 


THE three classes of public buildings that 
are most characteristic of the Romans are their 


- | basilicas, amphitheatres, and baths. I will take 


the baths first, because they present more diffi- 
cult problems in planning ; and from their being 
vaulted, their construction must necessarily 
have required more thought and contrivance 
than open buildings, or those merely roofed 
with timber. There is this, too, that makes 
these Roman thermz peculiarly interesting to 
Englishmen ; it was known that Palladio had 
measured all the existing ruins of them at 
Rome, and drawn out restored plans, elevations, 
and sections, and almost certainly written a 
descriptive text, but had never published them. 
Richard, Lord Burlington, the architect who 
originally designed the front part of the build- 
ing in which we now are, searched for these in 
Italy, and though the text was gone, he found 
all the drawings, but the plan of Agrippa’s 
baths in the palace at Masera in the Tre- 
vigiana; this palace Palladio had built for 
Daniel Barbaro, the Patriarch of Aquileia, who 
published Vitruvius with his own annotations 
and Palladio’s illustrations in 1567. Lord Burling- 
ton published in London mezzotint engravings 
of these drawings of Palladio in 1730, witha 
modest preface of one in Italian. Temanza, 
who had written a life of Palladio, tells us that 
he had this one plan, which I presume he lent 
to Cameron, and which was published with the 
rest in London by Charles Cameron, architect, 
in 1772. Views of the ruins, as they then 
existed, were added, and the plans of those 
parts still existing are given in outline, with 
the dimensions in English feet, as well as out- 
lines of the decorations at the baths of Titus 
and Constantine, from those at the palace of 
Augustus and Hadrian's villa; one circular 
ceiling of the last was reproduced by Giulio 
Romano at the Villa Madama. A subsequent 
edition was published in 1775. Both editions 
contained an essay on Roman architecture, 
the therm, and a description of each one in 
English and French. : 

Octavio Bertotti Scamozzi published the 
drawings in folio, with a text of his own in 
French, in 1785. . 

Many of the baths are to be found in 
Canina ; there isa monograph on the therme 
of Agrippa by Count Nispi-Landi, and one con- 
taining fac -similes of Baldassare Peruzzi's 
sketches of the front part of these therme, by 
Baron H. de Geymiiller, which also contains the 
fac-simile of some sketches of the baths of 
 * Being second Lecture on Archi- 
tecture this Session, to students of the 
Academy on the 3ist ult, (For the previous lecture see 
Builder, p. 35, ante.) 
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Diocletian in Renaissance days. Numerous 
drawings of the baths hitherto unpublished are 
in the library of the Vatican, of the Barberini 
Palace, in the Uffizii at Florence, at Borgo San 
Sepolchro, Leyden, Berlin, and probably else- 
where ; there is, too, a plan of Caracalla’s baths 
in Serlio’s book. 

I must here mention that Palladio and his 
successors turned nearly all the thermz upside 
down. The fact of the Pantheon being used as 
a temple, and having a portico added to it, 
made them believe that the laconicum was a 
vestibule, though in the plan of the Baths of 
Trajan, called by Palladio the Baths of 
Vespasian, it is put the right way upwards. 
Cameron, with praiseworthy industry, searched 
out many passages in the Classics, and in 
Mercurialis, relating to exercises, baths, and 
bathing ; but being even less familiar than we 
are with these subjects, and thinking he was 
bound to give to every room its name and use, 
rather obscured than enlightened the subject, 

Abel Blouet, the celebrated French architect, 
re-measured the ruins of Caracalla’'s baths, and 
by the aid of Count Velo excavations were made 
by which he was enabled to throw more light on 
the subject. His celebrated book was published 
in Paris in 1828, in which he not only gave the 
ruins then remaining, but restored the whole 
edifice. Further excavations were made by the 
Italian Government when Rome again became 
the capital of Italy, which have given us fresh 
information. The whole of the basement was 
excavated, but refilled, and hitherto no plan nor 
section of it has been published; nor can ag 
information on the subject be got, althoug 
I went to Rome for that purpose. I must, 
however, express my obligation to Cavaliere 
Buongoanini for his kindness in accompanying 
me to these baths, and for showing me portions 
that are not open to the public. Since writing 
this, Professor Lanciani has been kind enough 
to send me a plan of the basement excavations 
that he saw. 

It is necessary to enumerate the different 
purposes for which the thermz were used 
before describing the buildings themselves. 
Their uses were various; they were gymnasia, 
i.e., exercising places for the citizens, and 
probably included schools for learning the 
various exercises and sports; a theatre or 
grand stand for spectators to witness the con- 
tests; as well as schools for professional athletes, 
cloisters to walk in, open spaces for some of 
the exercises, gardens and alleys of trees, 
lecture-rooms, halls for discussion, picture and 
sculpture galleries, and sometimes libraries ; 
stores of oils, perfumes, unguents, and dust for 
the athletes and bathers ; cold, tepid, warm, hot, 
vapour, and swimming baths, and possibly hot- 
air baths as well. 

To some of these baths, fresh, sea, and 
mineral waters were supplied. In the baths, 
people were oiled, scraped, shampooed, shaved, 
plucked, singed, pumiced, and perfumed ; and in 
them they sometimes took refreshments,* and, 
seemingly, on occasions dined there. There 
were reservoirs for the water, shops or lodgings 
in the peribolus, and for the vast army 
of slaves that attended to the bathers, the 
baths, the furnaces, the reservoirs, the gym- 
nasia, the palzstra, and the grounds. Workmen 
to repair and foremen to direct were probably 
resident there, and there certainly must have 
been vast stores of wood and pitch for the fires, 
stores for oil, towels¢ and strigils, possibly 
rooms for washing and drying the towels,—even 
before the baths were kept open of a night and 
lit up, which must have required stores for the 
lamps, and places for cleaning and trimming 
them. 

As long as the Roman militia was com 
of yeoman farmers, who got their exercise by 
ploughing, hoeing, reaping, and threshing, 
and their drill in the Campus Martius, 
gymnastics may have appeared superfiuous ; 
but when Greece was known and Greek 
literature was studied, generals and statesmen 
could hardly have overlooked Aristotle’s state- 
ment that the early Spartans were the best 
soldiers in Greece, only because they were the 
first to use gymnastics ; and when Rome became 
the metropolis of the world, and civil occupa- 
tions afforded no exercise, the Romans took to 
heart the advice that “ the wise preserve their 
health by exercise.” 

We do not know exactly what the solid day 
was, but as the baths originally opened at the 
eighth hour, 2 p.m., we may suppose that it was 
then over. Martial thus divides the day: the 


* Suetonius A ; Letter to Tiberius, sec. 76, ) 








+ See Satyricon of T. Petronius, cap. 28, sec. 91. 
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Martial, who was a barrister, offers to 
his friend at two, take his exercise, and then 
4, bathe together ; he also tells a friend, who was 
j pens 6 ae sounded, that 
a f he went on playing he have to bathe 
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44 Trimalchio, the bald-headed host, one, and 
| the other players being his slaves. The were 
i 4 green, as soon as the one they were play 

; 4 with feli to the ground it was up 

ie? counted, while another slave gave 

a | @ leathern bag. The follis, or the hollow 

ose | ; leathern ball, with which they played at pal- 

oan 3 lone, is shown on the coins of Gordianius, and it 

seems to have been played as pallone is now 
= in Rome, by striking the ball 
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while the other baths have been turned to/| contain dust and ceroma (a wax unguent) for 


of some, a few ruins only remain, and what} The tepidarium was entered from the vestibule 
remains of Dioclesian’s baths forms the church | at each end, and was an oblong with a centre 
of Sta. Maria degli Angeli, and also because/|transept. It is 78 ft. 10 in. wide from wall to 
Caracalla’s baths have been so carefully restored | wall, and about 180 ft. long, with four 

by Abel Blouet. With a few trifling exceptions, | containing baths, and with two labra or fountains 
I have shown the plan as he gives it. in the transepts. From Celsus saying that exercise 


completed from the parts exposed since his|for undressing in, as Cicero says no one was 
days ; atracing from one of the baths at Cairo, | allowed to go into the baths unless naked. 
from Pascal Coste’s work; a gymnasium and| From the transept. you enter a calidarium, 
bath at Ephesus, probably of Roman times, | cella media, or hot room, containing two baths, 
restored by Mr. EK. Falkener; and a bath at|and from that you enter by two doorways into 
Pompeii, and one in the island of Lipari, &c. the huge domed lagonicum, or hottest room, 
Caracalla’s bath is supposed by some to have | 116 ft. in internal diameter, with walls about 
during the lifetime of Septimius | 24 ft. thick. To the right and left of this 
with his stamp on them have | cipal entrance are two other entrances, 
i of four rooms, the outer walle 


bricks made during his reign were used up in | the building; they are conjectured to be a hot- 
his lifetime. The central building was mainly | bath, a tepid, a cold room, and a cold bath at 
a ae in 217 A.D., though | the extreme end, opening also into the peristyle 
itions, it is believed, to the peri- | of the gymnasium. ; 
bolus by Heliogabalus and Severus Alexander,| The gymnasium at each end consists of three 
and it was restored by Theodoric about 500 a.p. | halls, between the side entrances. The centre 
In a book on baths, published by Giunta, | hall, with its apse, answers to the old 
Venice, 1553, a letter from Theodoric to Aloy-| biam of the Greeks, which was the t - 
sius, the architect, on the subject r the state|school or gymnasium of the recruits from 
of the Thermz is given. The baths v.. Caracalla} eighteen to twenty years of age, and was in this 
stand nearly north and south on the diagonal ;| bath probably the school; and from the apse 
right-hand corner looking at its front is | at the back of it there was a clear view through 
north ; the whole enclosure consists of an oblong | the peristyle, large exedra, vestibules, and 
square, with large flat apses on each flank, darium to the apse of the ephebium at 
is about 1,108 ft. long, exclusive of the apses, | other end. 
1,060 ft. deep, exclusive of the reservoirs, i.e} Corresponding in length with these three 
t one mile round, and containing about | halls of the ephebium was an open paved space; 
1,293,192 ft., or about 293 acres, with about 14 | surrounded by columns, and corresponding with 
acres more for the reservoirs. A large on of | each entrance is a covered portico, or cloister, 
the grounds is now occupied by high-roads, | returning at the back of the columns, and facing 
market-garders, villas, and trattorias, | the bium and its halls. In the centre of 
and some of the reservoirs are now what the | this k cloister was a huge semi-circular 
Seok to Upmak of the saptared plans I wil ono| tunmic; and cobtshaing tuieagin poealioant 
about to of the restored I will use , and con -lengt i 
the «ocd ia colossal heads of celebrated athletes, alter- 
platform is about 20 ft. above the| nating. Looking at the south exedra from the 
ancient street, and is entered in front by four | peristyle, there was a door to the right into the 
and four smaller staircases, beneath a | apod um, and two to the left,—the small 
ico extending the whole length; at the/| one into the oil-store, or conisterium, and the 
of this portico are eighty shops or/| big one into a hot-room, with a bath, probably 
lodgings, two tiers in t,—the shops are | the concamerata sudatio. 
continued a short way round the Sani, dataen Including courts for farnaces and for light, 
on each side. The portico stops on the flanks | and some very small chambers, these rooms fil? 
sufficiently beyond the shops to allow of | the whole of this vast space, with the exception 
shelter in entering each of the grand side/| of a vestibule to each gymnasium, with a room 
staircases. A space equal in width to the two | on both sides. The vestibule and its two rooms 
flights of the staircase is enclosed to form|are to the front; they are called libraries by 
three halls, and the same width is continued as | Blouet, but were more probably undressing- 
an open walk to the end. At the back of these | rooms for those exercising, as the space be- 
open walks are the flat apses, each containing a | tween the columns flanking the entrance-halls 
palastra and two large halls, with an open| was merely enclosed by a low balustrade of 
walk cloister at the back, and a stair- | marble. 
case to the road outside. With pardonable exaggeration, Amm. Mar- 
In the centre of the back of the peribolus is | cellinus (Valentinian to Theodosius, 370-390 
stand (theatridion), for | A.D.) describes Constantine as saying the baths 
d contests, and at its | at Rome were as big as provinces. 
It may give us some rough idea of the size of 
about 49 ft. 6 in. , 27 ft. 6 in. wide, | the central to compare it with some 
ft. with acisternon the top. The | of our buildings in don. 
tanks contain about 15,000,000| It is about 150 ft. shorter than the river front 
ar rwar be water, which was warmed in these |of the Houses of Parliament, and about 92 ft. 
y furnaces beneath the | deeper, exclusive of the apse. 
lower ones, which also had their sides lined with Square feet. 


. 







i 
it 
8 
2 
& 
ct 
g 




















Fes. 9, 1889.] 


yollet-le- Duc estimates that it would 
Viel 3 millions of our money if built in 
present day. In it were found a copy of 
Heracles of Glycon, commonly known as 
yarnese Hercules ; the Torso, Dirce, and the 
pall; Atreus and Thyestes, two athletes ; Venus 
Callipygé, and a colossal Flora, as well as grand 
or bathing-vessels, sunk out of solid 


aks of granite or porphyry, one of which is 
in the Vatican and two before the Farnese 


oo ‘odoras says these baths had polished 
marble seats for 1,600 bathers. the 

was we do not know; in Horace’s time 
+ was the fourth of an as (quadrans), half a 
farthing, and the price probably continued, for 
Juvenal says (Sat. 6, 1, 447), “ quadrante lavari.” 
And Martial tells us they asked him 100 quad- 
rans for a bath after the tenth hour. 

There is no ancient treatise extant on the 
not baths of Rome, nor on their methods of 
pathing. Celsus and Galen, being physicians, 
naturally only treat of the bath as forming 

of the treatment in cases of disease. We 
however, that the methods were much 
ike those adopted in our Turkish baths; some 
went gradually from the warm room, through the 
hot into the laconicum ; and some began with 
the laconicum and went gradually through the 
eooler rooms, and in both cases then took the 
cold bath. And much of the bathing was done 
by having buckets of water of different tempe- 
ratures poured over the bathers. Some were 
oiled before they began to bathe, some during 
the process as well, and all were so after it; 
some, of course, with perfumed oil or unguents. 
Sulins Caesar left 3,000,000 lbs. of oil annually 
tothe bathers of Rome. Before the final unction, 
they had been strigilled and shaved, 

In Lucian, who lived in the time of the 
Antonines, there is a description of a public 
bath built by Hippias, an architect, and a 
friend of Lucian. In it there is no mention of 
the laconicum, but it gives us some notion of 
the way of bathing, though this bath was pro- 
bably very insignificant as compared with the 
vast Roman Therma. “ After you have } graye 
a lofty vestibule, to which you ascend by a 
fight of steps of an easy ascent, you enter a 
spacious ha.l, proper for attendants to wait 
in. To the left are rooms, set apart for 
the company before they leave the baths, 
the most elegant and cheerful of any. As 
youadvance you enter a room, not wanted in 
the baths, but appropriated to the more 
opulent. After which, on both sides, are places 
for your clothes, the middle of this room is 
exceeding lofty, very light, and contains three 
lavacra, of cold water, ornamented with Lace- 
demonian marble; in the same room are 
marble images of ancient work, one of Health 
and another of A’sculapius. As you go out of 
this room, through an oblong vaulted passage, 
the house grows sensibly warmer, slthough the 
heat is far from being disagreeable; this 
passage leads to a very light chamber on the 
fight hand, where you may be supplied with 
an : j ; 

guents; this room likewise has a communi- 
cation with the Palestra, and both sides of the 
door are cased with Phrygian marble. 

The next apartment is the most beautifci of 
any yet mentioned, being resplendent with 

marble to the very ce ; in it are 
many conveniences for sitting ; it is also suffi- 
aps extensive for walking, or taking exercise. 
enough for a race, and encrusted with Numidian 
marble, which leads you to a very elegant and 
room, painted of a purple colour ; in it are 
er warm baths. After having bathed you 
prose 3 return by the same way you came, bat 
he y y a shorter way, which brings you to 
bath through a warm room, gradually 
. in heat. All these rooms are ex- 
ceedingly well lighted from the top. 
an has wisely constructed the room 
as on the cold bath so as to front the 
; other apartments, which require a 
“<a of heat, he has exposed to the 
south-east, and west.” 
a ee had no thermometer, so we can- 
what the precise heat was, but the 
ems to have been hot. 
cap, 2). gives the following lines (lib. 1, 


“Plague take the bath ! light 
- ust t 
Ia which the thing hoe Eph 


Don's ength and nerve bereft 
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the 
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going out, you enter a hot passage, long | 8" 
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a son*,”—-was very severe on the heat of the 
water in the baths, and says “itis hot enough 
to boil a naughty slave in.” 

Both Martial and Celsus describe the heat of 
the laconicum as dry heat. If the heat was 
anything like that of our Turkish baths, from 
230 deg. to 300 deg. Fahrenheit, and there were 
water in it, the bathers would, I should think, 
have been scalded to death with the steam. 

I read an account of a fire-king at a country 
fair who remained in a hot room till a fowl was 
cooked, and then ate it. who 
happened to be there, and bad ascertained that 
there was no trick, and 
concluded that the heat was possible to 
borne from the air being dry; next day 
inserted unseen a bowl of water, and shortl 


The recesses round the laconicum, i.c., in the 
thickness of the wall, are paved and lined with 
white marble slabs, and have seats. One that 
remains looks like a water-bath, though I saw 
no exit, but some believe that they contained 
no water, but were used by old bathers, who 
could not get heat enough in the room; for 
they must have been hotter, as, in addition to 
the hanging floor, the walls were lined with 
flue-pipes. In Pliny the Younger’s letter to 
Romanus he tells us that Macedo, a person of 
Pretorian rank, whose father was a slave, was 
trampled to death by his servants, who “ threw 
him upon the burning pavement of the hot bath 
to try if there was any remaining life in him.” 
Many think that the Roman method of 
bathing is still adhered to in the East. I can 
give you my ce of bathing in one of 
those in Cairo; and I trust the ancient Roman 
ones were not so offensive to the sense of smell. 
I was first ushered into a vast hall, lit by a 
lantern, with a raised seat for the bath-keeper, 
and a baldachino over the coffee-stove, with a 
fountain in the middle of the hall. The whole 
hall was gorgeously painted, and had towels 
drying on the tie-beams, which the attendants 
hung up and took down by means of long 
bamboo poles. A little above the main floor 
were a series of carpeted compartments, each 
as big asasmallroom. Herel undressed, and 
wrapped myself in cloths, while my interpreter 
folded up my clothes, and tied them up in a 
sheet. I was then led by an attendant across 
the hall to a dark passage, and was ushered 
into a darkish bot room, where I sat on a 
marble seat, and I was gradually moved from 
room to room, each of which was hotter than 
the last, until I was taken into a light domed- 


which was a large steaming tank of water, with 
steps running down into the water. The walls 
were lined with white marble, inlaid with 
coloured ones in patterns; the domed porticoes 
of the peristyle were plastered, and lit by star. 
shaped openings, several in each dome, the 
space between each arch and the wall being 
domed. — 

Within the marble margin of the bath was 4 
tter. I was laid down at the side of it, rubbed 
with a horsehair glove, and then soaped over 
and scra with a sort of artificial ~~ 
com of dried grass resembling diminutive 
bamboo. I was then washed by hot water 
being poured over me from a large copper cu 
and when this was finished I was made to 
down the first step, and sit down with my legs 
in the water, which was nearly scalding. I was 


to my middle; the attendant then went into the 
math, coma hold of my hands, and jumped me 
into the hot water, and put m it 


several times. I was taken by the 
into another darkish room, where jek one 





room, with a central peristyle, in the middle of j 


then made to sit lower and lower, till I was up| 
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Middleton declares the picture 
of Titus to be a Medieval forgery, 
from Vitruvius. 

These two curious oval rooms show no 
of having been vaulted, 
with the Elwothesiam, may have been used for 

and dusting the athletes, 

used asasun-bath, A 
oiled and walked in 


for the sake of his health. 
each of the four niches 


: 


also add 
back of the prefarnium, two 
called reservoirs in Blouet, bear no 
water, whereas the tanks of the main 
show the d of lime on the plastering. 
I think al ee a here will agree that 
the is a very ty-looking one. 
hen we me gees examine the plan for 
evidences of the construction, we cannot 
to observe that the Tepidarium is 
abutted at four points on each side. 
the swimming-bath, these piers on either side 
of the transept are 54 ft. 1 in. deep, 12 ft. wide 
at the thinnest point, except where they are 
hollowed out by the niches, 24 ft. 7in. at the 
thickest, and 19ft. in the Tepidarium. 
are nearly as strongly abutted on the other 
side, and there are enormous buttresses above 
with an atchway through them to resist the 
thrust of the great vault of the T 
‘ust as there are on the Basilica of 


lL 


i 


| 


to resist the thrast of the nave vaulting. I may 
add, too, that the vault of the Tepidariam had 

ice-stone for its matrix, while the other 
vaults had merely tufa. Palladio and Biouet 
leave the swimming-bath open, and Viollet-le- 
Duc supports this view ; but Professor Middle- 
ton says he found masses of vaulting on the 
pavement, and believes that it was vaulted. I 
must have been pieces from the 


A.D., 
minianus), who wrote the life 

“he left exquisite bot 
name. The solar cell of which the 
say, cannot be made by any imitation, 
way in which it was made; for cross- 

brass or of copper are said to have been 
to which the whole 
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which I am deeply touched, he wrote to Pro- 
fessor Lanciani, who had visited the Piscina 
during the extracts 
from whose letters he sent me, from these 
it that tons of rusty T iron were 

in the excavations, which says were 
bolted together in the form of a St. Andrew's 
cross. These beams seem to have been the 
cores of the brazen ers ; the roof appears to 
have been flat, and partly covered with con- 
crete made of light pumice-stone, in which iron 
rods, ft. 6 in. long with T ends, were 








‘ ARTIFICIAL ILLUMINATION.” 


Tue three subjects of lighting, heating, and 
ion are so intimately connected that it 

is well-nigh impossible to te them. In 
their com ion, however, form a subject 
so vast, and with such extensive ramifications, 
that it would be utterly impossible to discuss it 
2 must warn you, there- 
fore, at the outset, that I shall limit myself 
almost exclusively to illumination, and shall 
only allude indirectly to and ventila- 
tion. I will not weary you any attempt 
to explain the undulatory theory of light, or to 
show that the of light are more 
easily explicable on that theory than on the 

obtained 


emission theory, which for many 
years. All that it concerns us to know now 
that any body, when raised to a temperature 


j 
= 
d 
| 


comes, 

rey sens, Ce, Sey teat 8 Dane 
y itself. On an ordinarily eloud 

get sufficient light for all 


without seeing the sun ata, ad even when he i 
» very ou , every % 
sat all dd coe branches of bene auel shru 
catch and reflect back to us the light of the 
great luminary himself. Precisely the same 


which would absorb and not reflect the rays of 
ee eae oe tt Adinaah. ail denkninn 
result would be astounding. You 

therefore, always endeavour so to 

the positions of your points of light 


reflecting surfaces. Another point to be borne 
oe re 2 ee NEN ne peepone Sx Mila any 
room is req depends the kind of illu- 


applies where very fine work is done, and 
the workman wants a concentrated 


in the pan. pp assthag my hte se 
quired, wherever 
itself of the burners 
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solid to 
gas to a high state of ignition. Whether 
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oil or 


about 9°6 candles. 
When gas was 
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the old forms of 


burning oil are as 


carbons obtained 
leum and various 
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presence of oxygen. 
between 


generated 


is to be burnt. In the case of an 
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combustion there, 
unconsumed 
of lamp continued in use for 
and the result must have been 
extreme. 
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BUILDER. 


The only 
gas - lighting and other 
is that, in the one case, 
at a distance from the 


it may seem strange to say 
that its light is due to the ignition of gas, but 
it can easily be shown that this is the case. 
The wick is only the vehicle for conveying the 
gas to the point of ignition, and the smaller 
the wick the better the light given will be. The 


a candle, or of an oil-lamp, or of a 
consists of three parts,—(1) the inner 
k zone of unconsumed gas, (2) the luminous 
where the solid particles of carbon are 
ov yo and (3) the outer rec ger etke 
is greatest, and the car is 

~ eet ee carbonic acid, which is, of 
course, given off into the room. It is impossible 
to prevent the formation of carbonic acid, but 
the whole object of manufacturers, whether of 
lamps, is to arrange the burners so that 
as little unconsumed gas as possible escapes, 
as this is all waste. As reference is frequently 
made to the illuminating power of re * or 
gas, it is as well to know that the legal 
standard of illumination in England is a sperm- 
candle, burning in properly-sheltered situations 
120 grains of spermaceti per hour, and this is 
known as “ one-candle power.” In France, the 
standard is a Carcel lamp burning 42 grammes 
of pure colza-oil per hour, which is equal to 


introduced, all the oil-mer- 


chants and the lamp-makers raised an outcry 
that their trade would be ruined, much in the 
same way that the announcement of Mr. Edi- 
son’s discoveries in electric lighting sent down 
temporarily the value of the gas companies’ 
shares. Asa matter of fact, the introduction 
of any new illuminant has two effects: first, it 
makes the public want more light ; and, secondly, 


it puts the ors of the old on their mettle, 
and sak Soul Meer Ghar. an to en ta. tease 


burners. I should imagine 
all that gas has done and 


that, 

that electricity has done, there is more oil used 
for illumination at the present day than ever 
before, and the improvements in the way of 


great as those which I shall 


— with regard to gas. The oils 
used in lamps are either what are called the 


and are resolved into gas; or the fluid hydro- 


by the distillation of petro- 
other substances. These are 


called the mineral oils, and they give off in- 


which in badly-arranged 


lamps are frequently the cause of explosions. 
The earliest form of lamp was probably 
merely a shallow vessel, with a wick floating in 
the oil, and the first improvement was in 
Peete chamber for the burning wick separate 
from main body of the oil. Roman and 
other lamps of this sort can be seen in nearly 
every museum. The wick was generally circular 
pon jand solid, and consequently it sucked up oil | igni 

throughout its whole substance, just as much 
at the centre as at the circumference; but, 
the air could not get access to the 


there was 
and much 
gas were given off. 


centre, 


The first improvement 
flat wicks, in which a much 
cotton was exposed to the 


consequently, much less unconsumed 
ven off. it 


t must be borne in mind 


most important points is to 


ir-currents which support com- 
I do not think it was till the 
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tather larger than the month of the wick- 
holder. The air was introduced below the 
burner, and was directed against the sides of 
the flame, which would rise over the slit; 
slight variations of this form are now used in 
ee ae on Lie She inseatinn 

Argand was paten » and 
Gis Sie a Use tet ba op tee 


























































a metal cylinder came down over etapa’ 
part of the fiame; but it was soon 

that the best was to have a chimney, 
and, with slight alterations, th has con- 


recent improvement in oil- 
am acquainted is a slight 
Argand burner, manufactured by 

& Willis, and called by them the “ Cathedral” 
lamp. In this the wick is circular, and there 
is a hollow tube conducting air to t 

of the flame, but the burning wick itself ig. 
not introduced into the oil, bat is c 
clasped to a separate set of cottons. Several 
other forms of this lamp are made. I must 
utter one word of caution with reference to 
this and any other invention that } may notice 
in this room. It must not for one moment be 


i 


parisons, that I consider the burners which I 
allude to as absolutely the best, or that I wish 
to throw the slightest pp ey any that 
I do not mention. It is absolutely impossible. 
to make oneself acquainted with all new inven- 
tions, and I merely call your attention to what 
seems to me good, leaving you to make your 
own investigations as to what is best. 
During the last few years several methods of 
burning the heavy hydro-carbon 
the intervention of a wick, and also withont 
reducing the oils to a gas, have been invented. 
These oils are obtained from coal-tar 
petroleum, and the waste products of ; 
Sony. wns Seguin, Theta 
uently, very inexpensive. ” “ 
1 believe, the first in the field of these i 
tions, and it is certainly a wonderful light 
any open-air work, where noise is not objee 
tionable. The general principle of the light 
that oil is forced by compressed air or steam 
through a very small nozzle, which is surrounded 
by another nozzle, through which air at 
pressure of 15 Ibs. is forced. Immediately 
above these nozzles is a large chamber, and the: 
sudden expansion of the air divides the oil into 
a very fine spray, which is easily ignited. The: 
air passes round the burner in a spiral Pipe 
before it reaches the orn this ane te a 
is, of course, necessary wit b 
a means of supplying compressed air, but this- 
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. The 

very much like those of the “ Lucigen ” lighi, 
but they are fitted with a hand -griay, 3 that oil. 
can be pumped in until the air w was ip 
the tank is com to about 25}bs. pres- 
sure. Just under the burner is a little tray, im 
which tow or some such material is 

ignited when the light is wanted. 
the burner is heated the oil is 
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quantity of oil which is by these 
lights is about two gallons per hour, and the 
cost is not more than 2d. a gallon ; 


course, the expense of keeping up 
supply must be added to this. Im an 


wever, this is a very ingenious 
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opening at a than is suitable 
for it, not only is roaring aced, but also 
more issues from the than can be 


creased, the illuminating power per cubic foot 
. Hence the efforts of mannufac- 

tarers were directed to regulate the pressure 
nt inside the burner itself. rhe 


determine the best form of the slit at the top of 
a flat-flame burner, and the best material for 
the burner. Messrs. Sugg’s circular 
slit ue burner is now considered the 
best. material now generally employed 
is steatite, a mineral of a soft, prams. igen 
when in its original state, but which, after bei 
burnt in a kiln, becomes harder than steel, 
practically indestructible by heat up to over 
9,000deg. F. A good form of burner will give 
sixteen candles for a consumption of 5 cubic 
feet per hour. The Argand burner, which 
is almost exactly like the solanies oil Argand, 
now gives considerably over sixteen candles for 
every 5 cubic feet consumed. Some few years 
a new method of burning gas was invented, 
and I believe the late Sir W. Siemens was the 
first to introduce it in what he called the 
Siemens regenerative gas-lamp, of which the 
“Wenham,” the “‘Cromartic,” and the “ Meteor,” 
—a German invention,—are modifications. In 
these burners the gas, instead of issuing from 
pct meat ee direction, issues down- 
wards a number of very small 
and the flame curls over either fa an Pos eve gr 
an inward direction. The flame is screened 
from the ordinary air-currents in the room by a 
glass shade under it, and the air for combus- 
tion is conducted to the flame through small 
holes well up above the light in the frame of 
the lamp itself. These lamps adapt themselves 
admirably to the ventilation of rooms, as, by 
means of a pipe or metal shaft above the ceiling 
line, all the products of combustion and all the 
vitiated air of rooms can be drawn off. Much 
more might be said of these burners. 

In a quite recent invention Messrs. Methven 
& Sugg have improved upon this, and they have 
now perfected an arrangement by which the 
ee, ee supply of air all to 
rarer on air is first eg it has been 

water vapour ordinary air is a 
great bar to obtaining the full illumina 
ato of the burning gas,—and then su 

¢ flame at a pressure very slightly in excess 

of the ordinary prevent Spe ny It is 

necessary that separate pipes be laid on to the 

for the supply 0 hee and that some 

the requisite pressure be at 

hand, so that for ordinary rooms small 
installations oy 
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Monumental Effigy in the Church of Airth, Stirlingshire. 
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This is augmented by ha a small block of 
some substance which can be ht to a state 
of incandescence suspended over the flame. 
This light is, I think, quite equal in brilliancy 
to the electric arc-light, but whether it will 
prove a commercial success I am somewhat 
doubtful, because of the increased difficulty and 

of leading a double set of pipes to the 
burners, and of having ready a supply of e 
But this difficulty is, of course, much less t 
that of supplying electricity, and I can very well 
believe that in many cases such a light would 
be invaluable. 

The energy of chemical affinity is the cause 
of the light of all the illuminants which we have 
hitherto been considering, and I must now say 
a few words of the other great source of light 
which was discovered and shown as an soneggesn 
ing experiment nearly eighty years , an 
which, in the last ten years, ons such 
enormous strides, viz., the energy of current 
electricity. The science of electric lighting 


divides itself into two parts,—first, the produc- | slightly 


tion of the current, and second its conversion 
into light. 

Electricity can be produced either by chemi- 
cal or by mechanical means. If two dissimilar 
metals, such as zinc and copper, be immersed 
in some acidulated water and connected by a 
wire, a current of aye teh wages through the 
wire from the copper to the zinc, and this forms 
a simple cell. number of cells combined 
form a battery, and if the battery is strong 
enough, a thin conductor when t into 
contact with its two poles can be red or 
riment in 1810, 2,000 double and 


machines, accumulators and storage batteries 
have been invented, and these form a reservoir 
of electrical power which can be resorted 
to whenever it is necessary. No electric 


light installation, or should 

be considered ane Stikoa’ sitions 

storage capacity to dispense with the engines 
several hours. 
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Jllustrations. 
CHRIST CHURCH COLLEGE. 
IS view of the street front of Christ 


|) ee College, Oxford, founded by 
Wolsey, and completed afterwards 
reproduced from one of the pencil drawings 
made by Mr. John Fulleylove for the work in 






dilustration of Oxford, a notice of which 


appeared (along with another illustration) in 
the Builder for Jan. 5 of this year. 

Asin the former case, the reproduction here 
given is on a largerscale, and more nearly 
sents the effect of the drawing t 
the smaller reproductions in the work referred 
to. 





ST. PANCRAS WORKHOUSE. 


We illustrate this week the plans prepared 
by Mr. H. H. Bridgman, architect, for a rather 
extensive rebuilding of the St. Pancras Work- 


‘house in King’s- N.W. 
When 


these buildings are erected there will 
only remain the rebuilding of the laundry 
block and chapel, all of which are included in 
the architect's scheme of remodelling the work- 
house 


The plan indicates the old, the last erected, 


and the new buildings. The blocks 
atetead ine tenders recently submitted,— 
and of which Messrs. Kirk & Randall’s was the 
lowest, viz., 66,321/,—are those marked AA, 
BBB, fax tae D, E, F, G, and meg oo esse 
connec e€ same, new system o . 
division walls, and paving the a 

The site of the workhouse proper is about 
four acres and a half in extent, and at present 
contains about 1,565 inmates, and the Cook’s- 
terrace block adjoining 405 more, or a total of 
—. poe ae plans provide for accommoda- 

on for tional inmates, a 
total of 9.262.—-end will eflect thee Sosontor tion 
of the old buildings long since demanded by 
the requirements of the Local Government 
Board. Most of these old bu were 
erected when the workhouse was first out 
in 1809. 

At various times reconstruction has taken 


will be excavated back to and including the 
area in rear of the new main block, with a 
slight incline of about 3 ft. only from the new 








floor only. This floor is devoted to the 
and labour-test rooms, where the able- 


ward. Communications with the side buildings 
is obtained on this and the upper floors by 
means of iron bridges. 

The second-floor centre portion is for married 
cou and the wards on this floor will also 
oe dormitories for the aged and 
infirm. 

The third-floor will be occupied by aged 
women in the centre, and by bedridden inmates 
in the side blocks. 

The fourth-floor, in the centre, will be for 
the attendants’ rooms, and the side wings for 
bedridden inmates. 

The lavatories and baths are in the annexes, 
and are supplied with hot and cold water. 

The are supplied with hot-water — 
ing apparatus, as well as with open stoves, Bay 
a are introduced to all wards in front, 
to add to the cheerfulness of the same. The 
first-floor throughout is constructed of fire- 


f materials. 

Fire hydrants and hose are supplied to each 
landing, and stand-pipes and hydrants are 
fitted im the areas both in front and rear, all 
attached to the New River mains. The stairs, 
landings, and corridors throughout, are either 
in stone or concrete. There is a large cast-iron 
water tank high up in the tower, which can be 
supplied both by the New River Company's 
water main and from the workhouse weli. 
The water is then conveyed to the several 
tanks ot the annexes and other w.c.’s, draw- 
offs, &c., by gravitation. 

The construction of the floors of the wards 





with 
them from the dining-halls and kitchen, and 
three bridges span the back area of the main 
block, connecting them to the main 
The covered ways, areas, and ground 
of the airing-grounds are finished with Hobman’s 
special | tar-paving, laid to a good fall. 


Two main lines of pipe drainage, laid parallel 
with the covered ways, take the drainage of the 
several blocks and ground-surfaces ; these join 
a third line of twelve pipes behind 


discharges into the main sewer in 8-road, 
with a good and regular fall the chalediaean 
The workhouse, which vides for a parish 
with a population of considerably over a quarter 
of a million, is admirably situated, being sur- 
rounded on three sides with streets, and with 
considerable open space beyond, and on the 
fourth side by the gardens referred to. 
Vestry-hall of the parish stands. on the south- 
west corner of the site, the work- 
house from the cooks’ terrace bl There is 
some talk of the Vestry-hall being removed, and 
rebuilt on a more commodious site elsewhere, . 
The laundry block would be four : 
height; in the basement there 
steam boilers. The basement 
would form the engine-house and 
which latter the boilers would be 
There would be a skylight immediately 
the fronts of the boilers, and an on 
side for light and air. On the 
this laundry, on either side of the 
chimney-shaft and staircase di 
would be the receiving-room and 
room respectively for the soiled 
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generally is by means of two lonzitudinal double- | linen. 


wrought iron girders and cross-trees to the side 
walls, the whole resting on tiers of circular cast- 
iron columns. The ward tioors are of wood, ex 
cepting the basement-ficor, which is of wood- 
block flooring and asphaite respectively. 

The two blocks C and C* are for aged and 
infirm men, and are four stories in height, the 
ground-fioor being used as day-rooms and the 
three upper floors as dormitories, with attend- 
ants’ rooms, bath-rooms, stores, w.c.; annexes 
and bay-windows, water arrangements, fire 
hydrants, and other us, are vided 
similar to the front main block. An additional 
external iron escape-staircase is constructed at 
the opposite end of each block. 

The ends overlook the St. Giles and St. 


Pancras Burial Grounds, which are laid out as | po 


a public garden, and are together about 7 acres 
in extent; the bay-windows, therefore, will 
enable the inmates to see the gardens from any 
part of the wards. 

Between the two last-named blocks is the 
male imbecile block, C, two stories in height, 
with day-room and dormitory on each floor, 
with the necessary attendants’ rooms, stores, 
baths, lavatories, and padded-room. 

The water, warming, and fire-supply arrange- 
ments are as before described. 

The male infectious block, E, is situated in 
the eastern corner, as isolated 


b - 
Block F is for female imbecile wards, and is 
three stories in height for subdivision, with the 
ttendants and 


| 


a rooms accessories 

as before described, and is finished and fitted in 

the same way as the male imbecile block. 

Block G contains the female infectious wards, 

wo stories in height, and similar in construc- 

tion and appointments to the male infectious 
or 


ol 
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The linen would ascend and descend 
several floors by means of lifts. On 
fioor of the building would be the 
with a louvre roof for the emission of 
The soiled linen would be first sent 
floor from the receiving-room, which w 
fitted with the necessary washing and 
machinery and appliances. It would 
descend to the drying-rooms on the next & 
the hot chambers of which would be heated by 
gas; a part of this floor, however, would be open 
to the air. The goose ype down ween the 

, ironing, aud sorting-rooms, | 
ce ge ey then pass to the delivery-room 
on the ground-floor for distribution. The 
machinery would all be worked by steam 


el 


e 


wer. 

The chapel, which would accommodate about 
600, would be raised some few steps higher 
than the general level, for additional height and 
air, and light to the engine and pump rooms 
beneath, in which also the entrance to the well 
would be located which supplies the water. 


DESIGN FOR A LIBRARY. 
WE give the tive view and detail 
elevations, and plans of two floors to a small 
scale, of the design by Mr. Arthur Sykes, to 
which the Council of the Institute of Architects 
have awarded the Soane Medallion this year. 
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CHAPTERS FROM THE HISTORY OF 
CARPENTRY AND JOINERY: 


LECTURE AT CARPENTERS’ HALL. 


On Wednesday evening last the first of the 
present series of free lectures at Carpenters’ 
Hall on subjects connected with building 
was delivered by Professor T. Roger Smith, in 
lien of the lecture announced by Mr. Banister 
Fletcher, who was unable to attend, having 
met with an accident.* 

Professor Roger Smith said :— 

The history of carpentry and joinery is one of 
the subjects on which questions are set in the 
technical examination which this Company 
holds annually, and, though a general his- 
torical account of carpentry and joinery in all 
ages and countries could no more be com- 
pressed into one lecture than the whole history 
of England, we may usefully examine together 
one or two detached chapters, as 1 have called 
them, confining ourselves chiefly to matters 
which can be illustrated by actual specimens 
accessible in or near London. It seems desir- 
able, as we must make a selection, to direct 
our attention to examples where the worker 
in wood appears as an artist in preference to 
those where he is only a constructor, and where 
any example which has to be referred to makes 
a special appeal to our notice. I will endeavour 
to point out briefly what it is in the work that 
entitles it to rank as a work of art. Carpenters’ 
and joiners’ work, looked at as artistic, will 
demand our special attention in this Hall 
during the coming years, owing to the prizes 
which the liberality of Mr. Harben has placed 
at our disposal, and this circumstance has led 
me to take the line I have adopted. 

When we try to satisfy our natural curiosity 
as to the works in wood executed by the great 
nations of antiquity who were famous builders, 
the fact that wood is perishable, and that fire 
or decay has swept all actual remains away, 
seems to shut the door in our faces; and yet we 
shall be able to find unmistakable indications 
ef what was done by the carpenter in several 
historic nations, if we look for them. Before 
we do this, however, let me say a word about 
very ancient and primitive peoples, and the use 
they made of timber in building. 

The first thing noticeable with regard to 
primitive folks is that men must be civilised 
enough to possess tools before they can make 
much use of timber. It is more possible for 
rude savages or uncivilised men to build them- 
selves huts with stones and with earth than 
with timber, and the desirability of being able 
to work timber for various purposes has pro- 
bably had a good deal to do with driving such 
people at an early stage to contrive axes and 
knives, 

Savages unacquainted with the use of iron 
are, however, abie, by the help of fire, and of 
stone and bone implements, to get down trees 
and make canoes. But probably the most ancient 
timber buildings, those curious structures 
known as lake-dwellings,— were the work of 
persons further advanced than this. Lake- 
dwellings are found,—or rather remains and 
traces of them are found,—in various parts of the 
world, at the shallow margin of lakes, and’in 
situations where it is fair to presume that the 
necessity for shaping timber into canoes: or 
rafts had occasioned the people to acquire some 
dexterity in the felling and shaping of trees. 

Lake-dwellings were built out right into the 
water, and are still in use in some countries. 
Near the shores of many lakes,—in Switzerland 
for example,—remains have been found of piles 
or strong stakes of timber driven in rows into 
the ground, and so disposed that it is clear they 
must have sapported dwellings in which the 
ancient peoples had established themselves out 
in the lake, comparatively safe from marauders 
and wild beasts. Vast heaps of refuse which 
had accumulated round these ancient sites have 
been in some cases laid bare, where from cir- 
cumstances the level of the lakes has fallen, and 
these mounds disclose many curious traces of 
the mode of life pursued by the ancient lake- 
dwellers. Probably these are the most ancient 
» Resrnnre of carpentry that survive in the 
world. 

Those nations which advanced in civilisation 
and still em ed timber would naturally come 

timber buildings more and more 


* We regret to learn that whilst Mr. cher was riding 
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to have happened. I am 

capable of proof, and the f (which 

be the better able to air ae 

know about carpentry) is this :— 

a their timber buildings in stone, and the 
e copies of originals which have perished 

have some of them come down to as. 


is not unlike that which the geologist can 
gather about some plants and —such, 
for example, as many of those to be found in the 
coal. These plants have entirely decayed away 
and disappeared ; but they have left an im 

sion on the material which surrounded 


stone in an anciently-settled Eu : 

If you will visit the British Museum, and, 
caneaken the great Hall as if you were to 
the reading-room, examine the large tomb 
Lycia which yeu will find there, you will soon 
convince yourselves that this structure of stone 
is faithfully,—I might say slavishly,—imitated 
from a timber o Let me try to point 
out the peculiarities which prove this. 

The structure as we see it is not all ancient, as 
it will be seen that portions which were deficient 
have been supplied in stone of a different 
colour; but as far as the forms go, the new are 
faithfully copied from the old, and the 
is just that which this tomb had when it was 
erected new. Upon a rectangular base, which 
probably was of stone in the timber original, 
there comes a course of stone enriched with 
sculpture in relief, and upon this there 
cut outin solid stone, what looks vastly like 
two plates of squared timber at the sides, with 
two corresponding plates at the end. The end- 
plates appear to be notched on to the side- 
plates, and the ends of the latter appear as 
though they projected slightly, while the ends 
of the former (the front and back pilates) are 
longer,—are rounded,—and what is most re- 
markable, are notched. Above this comes a 
superstructure, the sides of which exhibit a 
series of projections half way up, and again at 
the top, resembling exactly the ends of timbers 
laid across at two levels, so as to form an inter- 
mediate support, permitting two coffins to lie 
one above the other in the interior of the 
timber original, forming a kind of ceiling above 
the top coffin. The end is divided into two by 
a kind of square pilaster, without cap or base, 
exactly like a wooden mullion, and in each half 
is a sinking exactly like a panel in a door. 

The upper part has an arched outline, and 
there are imitation ribs, like those of a boat, 
and imitation timbers lying purlin-wise | 

; while the a 
gable is again filled in with an imitation of 
panelling. Above the purlin-like timbers there 
are what are exactly like two thicknesses of 
boarding, and there is a heavy ridge to the 
roof, something like the keel of a boat. 

No one of my audience who knows anything 
about masonry can for a moment feel that any 
one of the forms above the sculpture bears the 
least resemblance to anything that it would 
be natural to build in stone. No one with 
the least familiarity with carpentry, joinery, and 
boat-building can hesitate for a moment to 
recognise in every line the forms into 
is perfectly natural for the worker in 

his; material. Here, then, we 
timber structure imitated in stone. It 
posed to date about 600 years before the 
tian era,—that is to say, about 2,400 years ago,— 
and, when you have examined it, you can say 
with certainty that at the time 


| 





The information which we gather in this way | m 
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THE BUILDER. 


strat to support the end of it. On this bracket 


rests a short block, and on that the plate’ 


carrying the front of the verandah. The floor 
of the verandah itself is carried by small joists, 
the ends of which show over the plate, and the 
soffits of which are also seen; and the balcony 
front, divided into large panels, is framed of 
stout timbers. The sturdy ‘0a carrying the 
upper verandah, and the slighter ones goipg up 
to the roof, are polygonal, worked into a square 
.}at the top. ey rise inside the verandah 
front, and are surmounted by brackets of 
different design from the heavy ones below, 
and of a general form very frequent in Indian 
buildings. The upper balcony front resembles 
the lower one, and the boldy-projecting roof 
above overshadows it and is carried on a 
system of timber brackets and plates resting 
on the s already described, and is covered 
with tiles. The fronts of both balconies are 
not quite vertical, but jean a little outward. 

Almost the whole of this woodwork is pro- 
fusely covered with carving, in the best possible 
taste. The various brackets are boldly carved in 

high relief. The panels of the balcony fronts, 
which are the most conspicuous surfaces, are 
filled with very delicate carving of leaves and 
flowers in various terns; and the ends of 
the balcony joists, various plates, the upper 
portions of the posts, and, in short, nearly every 
part of the woodwork, is also carved in low 
relief. Finally, all this carving has been 
painted in a very artistic and unobtrusive way, 
and a harmonious kind of rich golden tone is 
the result. 

The carpentry is sensible, but roughly done, 
as far as one can examine it. The secret of the 
very great success of the work is, first, the 
appropriate ign of the whole, and, secondly, 
the beauty of carving and the colouring. 
Nothing can be more appropriate to the wants 
of a locality where they desire to overshadow 
the walis in the hot part of the day, and to be 
able to enjoy the breeze in the cool part, than 
this great verandah formed of two balconies; 
and with such a leading idea it would be hard 
to suggest anything mere thoroughly successful 
and charming than this work of an unknown 
Indian artist, who died two centuries ago. 

It is-instructive to tarn from the timber front 
I have described to a reproduction of the stone 
front of an Indian house which stands by its 
side. In that you see a verandah which, though 
executed in stone, is formed in imitation of 
timber. Slender shafts, overhanging roof, and 
corbels are among its most striking features. 
There are several other specimens of Indian 
woodwork in the same collection well worth 
examining for their carving, if not for their 

try. There is one old example of a very 
ar ee timber balcony, brought from Lahore, 
and dating from the last century, to which I 
would especially direct attention, on account 
of the intricacy and beauty of the panels of 
lattice-work with which much of the 

tis enclosed. 

I believe you may take it that work much 
like these specimens was done in India at a 
much earlier date than that assigned to these 
Ahmedabad houses, and is still being done, 
but with the important difference that inter- 
course, first with the Portuguese and then with 
ourselves, has in many places modified the 
taste of the native artists and artificers, and has 
done them no good. 


Before we pass on, it is worth while to notice 


have had the great good fortune to see India 
for a brief period, and I have felt what an 
Indian sun is like, and nothing seems so suitab 


conies, and to make the roofs overhang boldl 


y, 80 
and I am quite sure there is nothing that is more 
thoroughly essential to the artistic success of 
any ed work than that it should seem 
fit,—fit for its purpose; fitly treated having 

materials, situation, the climate of 
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tion and variety which is most conducive to 
grace. The framed brackets, the stout 
posts of the balcony, the slender ones of 


the upper, keep up one line of support, but in- 
troduce variety, and the variety is still more 
interesting if you compare narrowly the things 
that are very nearly alike but not quite, such as 
one of the more sturdy posts below with one of 
the slenderer ones above, orone set of carved 
panels with another. The skill with which 
ornament is employed is quite as striking as 
the beauty of that ornament. This structure 
is first constructed and then decosated, 
You see all the timbers of the structure, 
and, though they are profusely carved, 
interferes for a moment with the complete 
and clear display of the timber structure, of 
which, with the exception of a little that is hid 
by the balconies, the spectator takes in the 
whole at a glance. Then upon the parts which 
are not framing,—such as the panels, which 
are the proper field for decorative treatment, 
the artist has lavished his utmost resources, 
and the carving,—appropriate, varied, and har- 
moniously coloured,—is as rich as it well could 
be. These are some of the lessons which this 
bit of Indian work teaches us when we try to 
find out what it is that makes it pleasing, and 
they are lessons for usall. I should like to add, 
in conclusion, that several typical forms,—as it 
is usual to term those models which recur 
again and again under different modes of treat- 
ment, and yet, in spite of their difference, have 
a strong family likeness,—several typical forms 
I say, are to be found in the corbels and 
in the polygonal posts of this interesting 
structure. 

While the reference to the South Kensington 
collection is fresh in your minds, I ought not to 
omit a mention of the s Arabian 
work, of which several will be found close to 
the side entrance to the Museum, near the 
Science Schools. Here we have severad 
balconies resembling the Indian work in having 
fronts plainly, if not rudely, framed together in 
wood-work, but with the peculiarity that the 
panels are filled by grilles or lattices formed of 
small pieces of wood turned and moulded, not 
bigger than large cotton reels, and fixed 
together so as to form out of the most simple 
materials, the most rich and pleasing rp 
Most of the work in Arab tecture is 
in materials not at present under our notice, 
but these balconies are too characteristic and 
too good to be passed over. 

In China, carpenter’s work is employed both 
in private houses and in some larger structures 
and pagodas. The roofs of these have a toler- 
ably ee pitch, with boldly overhanging eaves, 
very much tilted up, and the angle so formed 


made very prominent and ornamented. 

“ Another uliarity,” says Fergusson, 
dis male mole aA ing a roof, so unlike 
that of any other people. is arises from the 
timber most easily available for the purpose 
being a small pine, which has the peculiarity 
of being soft and spongy inside, while the outer 
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EL 
cannot do better than refer those who are 
anxious to investigate Japanese timber-build- 
ing to those exhaustive papers.* 











FAIRFORD CHURCH WINDOWS. 


Sr, — My attention has been called to a 
ph in the Budder of January 26, comment- 
ing on my letter which appeared in the Times of 
January 19. I shonid like to have the opportunity 
of reassuring any lovers of ancient art who may 
hear with some misgiving of the ‘‘restoration” of 
Fairford Windows, that no such work 1s contem- 
ted. Where portions of a light or pieces of 
glass are upside down, or otherwise obviously out 
of place, they will be put back in their original 
positions. The Prophets in the windows of the 
north aisle will also, I hope, be placed in their 
original order, so as to correspond with the series 
of Apostles on the opposite side of the church. The 
windows were removed from the church in the 
seventeenth century to save them from the hands of 
iconoclasts, and when they were replaced, the order 
of the Prophets was changed, as Mr, Jvyce has 
pointed out in his splendid monograph. 

Except in the particulars here given, it is not 
proposed to make any alteration in the windows as 
they now stand. Where pieces are unfortunately 
missing, no attempt will be made to replace them ; 
and I think the public may safely trust Mr. West- 
lake to insert in the vacant places glass of such a 
tone as to disfigure the windows as little as possible, 
The lines of the old (in many lights the original) 
leading will, of course, be closely followed, and, as 
far asour funds will allow, everything will be done 
to preserve these marvellous relics of a lost art in 
all their beauty. 

You very properly remind me, Sir, that I am the 
trustee of a public fund, and that it would be well 
that I should state what has been collected, and 
how the —, has been spent. The Rev. A. 8. 
Loxley, late Vicar of Fairford, appealed to the 

ple of this neighbourhood and county to assist 

imin raising 2,000/. to restore the roof, and 1,0007. 
to preserve the windows of Fairford Church ; but 
he found that the subscriptions were not sufficient 
to justify him in commencing the work. Deducting 
the expenses of printing and postage, the amount 
collected by Mr. Loxley was 466/. 13s. 3d., and he 
received promises of some 300/. more. I have 
already published in the Times a list of all the 
subscriptions over 5/. paid or promised, whether to 
my predecessor or myself. 6 sum now in hand 
and available for the entire work (roof and windows) 
is 6867. 10s. 6d. In addition there is the grant of 
the Warneford trnstees, 500/., and other promises, 
3381. ; total, 1.524/. 10s, 6d. 

Of this sum 1397. has been paid, or promised defi- 
nitely, for the windows; 500/.(the Warneford grant) 
for the roof and fabric; and the remainder for the 
general work of restoration. The Committee hope 
to begin next May the restoration of the nave roof 
and the releading of theclearstory windows, They 
will on the work as far as the funds at their 
disposal wil] allow; possibly (if farther subseri 
tions come in), they may be able to undertake 
south aisle and windows also this year. The whole 
work will be carried out in th: most conservative 

irit, under the direction of Mr. Waller and Mr, 

estlake. I hope, Sir, that 1 have now given full 
particulars. Allow me to add that I shall be at 
all times happy to furnish you with any informa- 
tion as to our doings here which you think may be 
of interest to your readers. 
Francis R. CaRBONELL, 


Fairford Vicarage, Feb. 2. 








DRY-ROT AND SAWDUST. 


Sir,—As it is a very common provision in many 
architects’ specifications that sawdust be used 
a8 filling in framed partitions, and between flooring 
and sound-boarding, for the purpose of deadening 
sound, I wish to call attention to the risk thus run 
of communicating dry-rot to the surrounding timber. 
The sawdust contains particles of timber of all kinds, 
~good, bad, and indifferent, —outside slabs (covered 
with vegetable and decaying matter), and rotten 
. Now, are not the chances of dry-rot thus 
Increased one thousand-fold by this sawdust, as each 
or any of its particles may contain the germs of the 
fungus, which require only a sufficient amount of 
damp to spring ferth and lay hold of the otherwise 
sound timbers arvund, whatever they oe I 
have had over twenty-five years’ build- 
ing, and firmly believe that this sawdust filling is a 
most fertile source of dry-rot, and I consider 
matter well worthy the careful consideration of 

to whose attention I would bring it 
through your widely-read columns. 
Cierk or Works. 

*s* We bave not come across any cases in which 
dry-rot has been traced to sawdust ; but, of 
Course, it is understood (and should always 

fied) that sawdust so used should be “ stove- 
and if heated to the highest tempera it 

bear without burning, we should doubt if any 
of dry-rot or other disease could. be left in 





Sitr,—I shall be giad if any of your merous 
readers could tell me the best means of ridding one 
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TOWN DRAINAGE, 
VI.— TRAPS. 


Way TRAP is a thing for preventing the flow 
\ of air through a pipe in pean meth 
while as little obstruction as 
possible to the flow of sewage in the opposite 
direction. Traps are placed in various situa- 
tions, each of which requires a suitable form, as, 
for instance, on a line of drain, in which case 
the trap forms part of the drain, and h 

which the sewage flows continuously in t 
same line, as in figure 1. In some situations the 
continuity of the line of drain is required to be 
broken by a vertical shaft a dae for 
various as for access to the » OF 
is thes 





for admitting air to the drain, or f 
a branch into the main drain. The trap 


placed on the lower side of the opening. Traps 


suitable for this situation are shown in figures 












































to be the bottom 

of the drain, but this only increases the 
difficulty, and 2 in. is more usual. Less than 
acne ee eee 
necessary guard against water lieve) 
no below the point 
C a dry state of the atmosphere, and a 
long disuse of the drain, this happens, and a 
st wag ey sd Fy oe 
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much disturbance 

trap, and conse- 
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the same in proportion for any actual difference 


Se es ee tune a 
practical case, expansive force 
the air on one side of ot ea 
one two-hundredth would 
2 in. in depth which might 
trap, as in the sketches; and if — 
placed that the water on the other or far side 
ef the trap—always looking up the drain— 


; 
: 
: 
: 
: 
43 
Be 


on the other of trap might be increased 
by jy; more than the common pressure of the 
atmosphere, or to 151b. per squareinch. This 


Some have none, some 2in., some 3in., and so 
on up'to6in. But we do not mean to say the 
greater the better. Whatever the drop may be 
it takes so much away from the fall of the 
drain, reducing its rate of inclination in the 
“oles ate 

to i) on the two 

of a sea: ts 0 elds deat of enne 
tainty as to actual amount in drains and 
sewers. Few persons take the troubie, or have 


and if they had the inclination to order i 
of observations to be made for their own infor. 
mation and 80 a8 to be able to speak 
auth y in their own town on this 
‘matter, it would be avery serviceable thing to 
es and to the people they nt. 
But itis certain that i Siny Gnnddll Tsinnns of 


increases the elastic force of con- 
adel ole ine dupes quite sufficient to force it 


pressure takes to be stopped, as the 
sometimes are, order of pentane or cum 
mittees who ought to know better, but do not, 


if 
: 


travelling along a sewer until it finds an 
grating, or becoming sufficiently diffused in 
the sewers to lose its excessive pressure, it will 
rather than encounter the obstruction to its 
Sok Seis a Of eaoeny great distance, 

way escape through 
which may for wtEnp, 
stopping that 
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Books. 


The Theory of Perspective. Two Lectures. By 
FrRepeRICK Hageis. (London: Relfe Bros.) 


mete author of this little work, who is 
head-master of the Chesterfield Central 

m Stafford Maunici Schools of Art, 
appears to have been vouring to give the 
practical meaning of perspective in as simple 
and natural a manner as possible, with little tech- 
nical and only three or four small dia- 
grams. Hedoes not use the expression “theory 






air|of perspective” as usually understood, for his 


first chapter is mainly taken up with the ap- 
pearances of things as affected by distance and 
atmospheric conditions ; what is usually called 
“aérial perspective.” The remarks on this part of 
the subject are true and practical enough, and 
tend to impress on the learner's mind the fact 
that, in all drawing a ee from nature, it 
is with as i y circumstances 
‘hah ho bene to deal, and not with literal facts. 
This, however, is a matter of ordinary percep- 
tion and observation, while the theory of per- 

ve, properly so called, is a matter of scien- 
tific geometrical demonstration, and therefore 
to class these two subjects together under the 
general term “ The Theory of Perspective,” 
is rather apt to confuse the mind of 
the student between two classes of facts 


.|which are essentially different. The author 


may argue that “perspective” signifies the 
representation of nature as seen, and, therefore, 
should include effect ; but, as 
a matter of fact, the word “perspective” has 
always been applied and understood as referring 
to linear distortion of form in the appearance of 
objects, not to atmospheric alteration of tone, 
and nothing is gained by trying to upset an 
established and understood nomenclature, and 
to use one word to define two perfectly different 
classes of phenomena. 

The value of the function of the vertical pic- 
ture-plane, in linear perspective, is shown in the 
manner that has now become common, by the 
comparison with an interposed pane of glass, 
through which the objects without can be seen, 
and on the surface of which their outlines 
might be traced, and the combination of hori- 
zontal and vertical plane is illustrated by asking 
the student to imagine himself looking through 
a window upon the sea with its horizon, and 
he will then have the horizontal perspective 
plane and the vertical picture-plane in com- 
bination. This and some other points are 
illustrated in a manner calculated to bring them 
home to the comprehension of the student ; 
but we doubt whether any one would learn 
to practically work out a perspective draw- 
ing from this lecture: there is such a 
thing as trying to be too simple in descrip- 
tion and in diagram. The reason for the 
existence of vanishing lines and vanishing 
points might certainly have been explained 
more philosophically than is attemp here ; 
in fact, it is not really attempted, but referred 
to as a kind of mystery of Nature, to be 
accepted without explanation. The proper 
explanation is that two parallel lines appear 
to vanish into a point when they are 
so distant that the limited defining power 
of the eye can no longer se them or 
measure the angle they subtend. The author 
is in danger of ucing confusion in the 
student's mind by speaking of the visible 
horizon of the globe as if it were the same 
thing as the theoretic vanishing line of the 
perspective plane; to a great extent it is so 

y, but it is not well to accustom 
students to confound in their minds phenomena 
which are essentially distinct. Indeed, 
author seems under some confusion in his own 
mind on the subject, as he says:—“ The form of 
our world has also something to do with this 
appearance, and what seems to us horizon, over 
sea, is probably the extreme visible curve fore- 
shortened and condensed, forming the contour 
of the earth.” That is certainly the first 
time we ever on poet this statement as 
a * tg Mr. Harris’ : 
like to know, be — 
fact that after a ship is “ hull down,” 


Bees 
; 4 














to be somewhat illogical in their theories 
perspective. 


St. Martin’ s-on-the-Hili, Scarborough, and its 
late Vicar, the Rev. R. H. Parr. By the 
Rev. NEWTON Mant, B.A. Cantab. (London : 


~—— Marshall, & Co. (Scarborough : E. 
A Dennis. 


TuIs little work, the major portion of which is 
reprinted from the Church Tumes and the York- 
shire Weekly Post, is written in memory of the 
late Vicar, who will long be remembered in 
wwercnes as the founder of a remarkable 
church and the centre of a large and earnest 
congregation. The church, which was conse- 
crated in 1863,is a prominent feature on the 
heights above the town, and has a befitting 
individuality. It was designed by Mr. Bodley, 
and added to in 1879 by Messrs. Bodley & 
Garner. The adornment of the interior has 
employed some of the foremost artists of the 
day—Burne Jones, Ford Madox Brown, William 
Morris, Spencer Stanhope, and others. 

Mr. Aston Webb has drawn, so says the Rev. 
historian, the cartoons for the stained glass, and 
has decorated, in company with Burne Jones, 
the chancel roof. In the short biographical 
notice which, in common with the other emi- 
nent artists employed, Mr. Aston Webb is 
favoured with, it is admitted that his work has 
been “ mainly architectural,” and although we 
are prepared to believe anything as to Mr. 
Aston Webb's skill as an artist, we cannot help 
thinking that some mistake has here crept into 
the otherwise veracious narrative. 

The book is neatly presented (although the 
illustrations of the church are far below its 
merits), and will, no doubt, find a_ hearty 
welcome amongst the late Vicar’s parishioners 
and admirers. 


Walks in the Ardennes. Cycling, Driving, 
Boating, by Rail, and on Foot. With some 
fishing and shooting notes. Edited by PERcy 
LINDLEY. Pen-and-ink sketches by J. F. 
WEEDON. (Published at 125, Fleet-street, 
London. ) 

THE real originators of this book are probably 

the Great Eastern Railway Company, who 

naturally desire to bring before the touri 
public the attractions of the districts to whic 
their lines of railway and steamships give the 
readiest access. They have entrusted the work 
to capable hands, and the result is a pleasant 
little book of sixty-seven pages, well written and 
well illustrated, and sold at a merely nominal 
sum. An excellent route-map affords the basis 
of a description of suitable walks in the “ Forest 
of Arden,” which must be seen soon if at all, for 
it is suffering the usual fate of districts which 
are advertised, and is fast losing much of what 
made it attractive. The tramway is superseding 
the diligence, and a decrease of picturesqueness 
and an increase in the cost of everything are 
supervening. However, there is yet time, and 
the tourist who is forecasting his next autumn’s 
holiday will do well to bend his steps towards 
the Ardennes, and cannot do better than slip 
into a spare pocket this light, thin, handy, 
chatty, genial guide. 














The English Irom Trade.—The English 
iron market is strong, and is getting more 
active than it was at the beginning of the year. 
Besides the rising tendency manifested in 
finished iron and steel, to which reference was 
made last week, pig-iron is experiencing 4 
slightly upward movement. The Glasgow 
warrant market has somewhat improved, while 
the north-country pig-iron trade is better, the 
favourable nature of the ironmasters’ returns 


the |of stocks having had a stimulating effect. 


Inquiry in Lancashire is fairly well sustained, 
and prices are steady. The Staffordshire pig- 
iron market is firm. Hematites are quoted 6d. 
a ton higher this week in the north-west, there 
being an improvement in the demand, which 
has enabled makers to be stiffer in their prices. 
Spiegeleisen has advanced 2s. 6d.a ton. Manu- 
factured iron continues fairly active. Tin-plates 
are quiet, but steady. The steel trade has re- 
ceived a further impulse this week, and prices 
are rising. Rails have gone up 5s. a ton in the 
north-west, and 2s. 6d. in the north of England, 
the demand very brisk. Blooms and 
slabs have gained Is. 6d.aton. There is a very 


pays ns i of shipbuilding steel, with- 
: t in value, however. 
still receiving additional orders. 





Shipbuilders are 
Some engineers have more work offered them 
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RECENT PATENTS. 
ABSTRACTS OF SPECIFICATIONS, 


2.605, Cooling, Ventilating, &c. E. Dean. 
cooling buildings and 
aden without excluding the heht glass louvres 
or slats are, according to this invention, used. These 
are mounted on frames or screens, On the framing 
of the screen is fixed a perforated water-pipe, so 
that water is sprayed on to the louvres. These 


ioavres may be covered with fabric or stained, if it Yr 


ig desired to subdue the light. 
9178, Partitions for Dividing Rooms. T. 


look. 

ge ee sliding partitions, glazed or decorated, 
are proposed to be used by this inventor. Each leaf 
of the partition is hung at the top, and farnished 
with a swivel, a pulley, and rail, by which the par- 
tition leaves are moved against the side wa'ls of the 
room. The partition, when in use, is bolted to the 
floor, a wood slip keeping them straight in line. 

3,513, Dressing, Grinding, or Cutting Stone. 
W. Rigby. 

According to this invention, a travelling-frame is 
nsed, on which the slab of stone to be operated 
upon is placed. Above this rollers or grinders are 

ony of a shape the converse of the moulding 

Aesired to be cut on the stone. A weight causes 
the travelling-frame, with the stone upon it, to be 
drawn under, and in contact with the grinder. 


8641, Cellar Gratings. G. Humphrey. 


The grating which is the subject of this invention 
is formed of cross-bars, and immediately under- 
neath is another similar frame. A small socket and 
slot are fixed in the centre, so that when one is 
pushed behind or below the other, after the 
manner of sliding ventilators, the openings are 
closed or opened as desired. 


17,554, Furniture Polish. M. A. Harrach. 


In order to avoid the use of oil, and instead of 
using ether as a solvent in making up the polish, 
ti, palmitine, stearine, or some such com- 

pound is used by this inventor. 

17,681, Fire-escape. C. Brawn. 

According to this invention, flat rope or web is 
used, and passed through a plate perforated with 
small slits or holes. These regulate the sliding of 
the rope through the plate. A webbing sling is 
provided, and when the weight comes on the 
appliance, a descent is easily and safely made, the 
speed being regulated by the person holding the 
rope drawing it tighter or letting it run freer as 
desired. The rope has an eye at either end, so 
that after the descent is made the little appliance 
is pulled up from below, and is again y for 
operation. 

NEW APPLICATIONS FOR PATENTS. 


Jan, 21.—1,071, J. Wilkie, Builders’ Cramps.— 
1,086, C. Brawn, Appliance for Cleaning or Repair- 
ing Windows. 

Jan, 22.—1,120. B. Smith and F. Taylor, Tile 
and Gutter for Roofing, &c.—1,138, J. Keeler, 
Hinge for Step-ladders.—1,158, W. Woodward and 
J. Walton, Lock or Lock-fastening for Doors. 

Jan. 23.—1,221, M. Adams, Gully Traps.— 
1,224, J. Milne, Flushing Apparatus for Water- 
closet Cisterns, &c.—1,240, E. Cory and others, 
Motive Power Mortising Machines. — 1,262, A. 
McLean, Artificial Stone.—1,268, W. Lorenz, 
Straight and Circular Saws, &e. 

Jan. 24.—1,281, A. Hewson and 8. Bradley, 
Window-sash and Casement Fastener. — 1,282, 
J. Hannay, White Lead, &c.-—1,300, O. Christie 
and F, Mason, Draught - preventer. —1,3!2, J. 
Barrow, Chimney-tops.—1,332, J. Read, Bakers’ 
Ovens.—1,346, J. Hall, White Lead. 

Jon. 2%,—1,363, J. Clayton and C. Tindall, 
Water-closets. — 1,386, F. Rosentreter and W. 
Caldwell, Sash-balance.—1,403, J. Clarke, Revol- 
ving Window-frames.—1,415, E. Maldant, Water- 
meter.—1 ,422, T. Oakley and E. Smith, Ventilation 
of Buildings, &c. 

Jan. 26,—1,435, A. Fowler, Privies and Water- 
Coseta. 

PROVISIONAL SPECIFICATIONS ACCEPTED. 


14,596, R. McKeeman and S. Pillar, Raising 
Water-closet Seats.—16,670, M. Chanlin, Locks 
and Latches. -17,823, J. Carter, Water-closets.— 
17,839, J. Cole, Ventilating Sash - fasteners. — 
17,885, W. Lark, Plumb Rule.—18,160, R. Barr, 
Self - locking Safety Latch.—18,244, A. Martyn, 
ecorative Panels, &c.—18,451, E. and J. Brook, 
Kilus.—18,491, W. Joy, Preparation of Slurry for 
Vement, &e.—18,637, G. Jones, Water-closets, &c. 
~19,088, F. Baker, Door Curtain Rods.—19,064, 
T. Cantwell and R. Randell, Flooring.—25, R. 
Hepburn, Sign Letters, &c,—63, 
shop Fittings. — 234, A. Illidge, Opening and 
wang Fanlights, ke.—495, F. Carter and others, 
4abination Nail and Screw. 


COMPLETE SPECIFICATIONS ACCEPTED. 
Open to Oppostion for Two Months, 


1,515, C. Eissner, Machines for Cutting Clay for 
bricks, Tiles, &c.—3,560, J. Kaye, Handles for 


in hot | ing 






Doors and Locks.—4,413, B. 
Produci ype RE py Lee and T. 


J. Charles, Fretsaw Machine.18 
singer, Roofing Tile e.-—-18,896, F. H 
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RECENT SALES OF PROPERTY. 
ESTATE EXCHANGE REPORT. 











Jan. 29. 
ayo By Fornsgs, Parce, & Co, 
Pimlico— fit rental of £45, term 35 years beteaesion 
ati 9 ta Regent-square, 16 years, ground. 
Bh Le r Nepemf asset 
2 = dsnchesierstret, 22 years, ground-rent 





By Dzpenuau, Tawsox,& Co, 
aan Princes-square, 63 years, ground. 


By A, Ricmarps, 








CFOS HERES OTT OSORELERESEO SS £6555 one ded COS See SOE bSs 


oeeene 


Hampstead-rosd—22, Robert-street, 34 ears, 

afyundrent £10 scsalniitinlinivsn ‘ : , Poe 

. ; ears, ground-rent £7. 7s.... 

Camden cent “ot £6, reversion in 
By Rurisr, Sow, & Vurz. 


Euston , Gower-place, 18 years, ground- 


rent 
Spaggen en oer ty Arlington-road, 11 years, 
IEEE aisesedssdeiiesdcnssdibinesubddcakebaeiaan. 
Euston-road—66, Burton-street, 16 years, ground- 
rent £21 ...... bee . sais 











Jan. BW, 
By Waasrarr & Waaman. 
soegneoene-08, Crawford-street, 18 years, ground- 


Jaw. 31, 
By Drxon & Co. 
a Portobello-road, 74 years, ground- 
DOUG Fis ccsccsntttebtnnscdiniilicbamanamidicias 
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Surface 
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*The Ruby Mines of Burmah. 
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By Ronrwsow & Bons. 
Beckenham—1 and 2, Richmond.-villas, freehold....., 
By G. A. Witxinsow, 
Harrow—Three plots of freehold land .., 
By J. G. & A. Prrvosr. 
gage Beni  cetcatsnpscii adi tk. 
88, St. Leooard-street, 80 years, ground-rent £4 
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By F. Haxps. 
Lewisham—26 pod 27, Horton-street, 74 years, 
21, Jerrard-street, 74 years, ground-rent £2. 10s, 
pal og Green-lane, years, ground-rent 
14 pag Thurston-road, 74 years, ground.-rent 
4, 8s.. 


d-rent of £40, reversion in 18 
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Cresdat, Park—Ground-rent of £9, rever- 
ion in 66 years ‘ site 265 
8 ‘s Bush—13 and 15, Warbeck-road, free- si 

Fawkhem— ee evaetet eee freehold * enci e of Seeresacee 
1a. 2r, 23p. ......:. dgudehooes - resocevidieg = ae 
Blackheath—4 and 6, Mycene-road, freehold......... 810 

Fas. 1. 
By Jowzs, Lana, & Co. 

ity—1 Queen Victoria-strect, 97 years 
aye Pe £710 ..... alas : 4,950 

Bromley-by-Bow—Ground-rents of £35, 3s, term 
64 years ........., sweccccen Oe 
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MEETINGS. 
Satcepay, Fenevary 9. 
sington. 3 p.m, 
Edinburgh Architectural iat 
Library and Edinburgh University Union Buildings. 
Moxpay, Fesevarr 1. 


, Bart., M.P. 
of Art to Architecture, Indian an 
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Architectural Association,—Visit to Palace Court, Ken- 
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Royal Institute British Architects.—(1)} To receive 
the Council's ee for the Royal Gold Medal. (2), 
©. Earl, Outside | sir Richard Temple The Application 
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ventually it is proposed to extend 
to equal a supply of current for 
-lamps distributed over the 

e also gave particulars of the 
electric - station, which 
was recently The of the 
of the Manchester Ship Canal and of 
the Corinth Canal were then referred to, after 
which the President described the proposed 
Bristol and English Channel Canal, the 
proposed Scottish Canal, and the proposed 
Swedish Canal. A reference to the present 


position and pects of the Panama Canal 
sieved this coeslon of thi wbaress. From canals 
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THE BUILDER. 


0,2561, 
profit added to uncompleted shares, and the 
interest on comple shares, amounted to 
57,1581. After paying all expenses, there is a 
net balance of 3,009/. to be carried to the 
After writing 
ies sold, the 
at 59,4191. The 


Mr. William Milward and Mr. Jobn Francis 
Bontems, the latter of whom had been a 
director for thirty-six years and a trustee for ten 
ears. The vacancy caused by the decease of Mr. 
William Milward was filled up by the election 
of Mr. Samuel Wright, who had been annually 
appointed by the members as auditor for a 
— of fourteen years. Mr. William Elliott 
ittingham was unanimously elected a 
trustee in August last, and the vacancy on the 
Board thus caused has been filled up by the 
appointment of Mr. Frederick William Rowlatt, 
Secretary of the Society for the last seventeen 
years. Mr. J. A. Fisher, who has served the 
Society for a period of thirty-six years, has 


- | been elected as Mr. Rowlatt’s successor. 


Ancient Mode of Water-su .—The 
water-supply of Tokio, Japan, is by the wooden 
water-pipe system, which has been in existence 
over 200 years, furnishing at present a daily 
supply of from 25 to 30 million gallons. There 
are several types of water-pipes in use, the 
principal class being built up with plank, square, 
and secured together by frames surrounding 
them at close intervals. The pipes less than 
6 in. consist of bored logs, and somewhat 
larger ones are made by placing a cap on the 
top of a log in which a very large groove has 
been cut. All the connexions are made by 
chamfered joints, and cracks are caulked with 
an inner fibrous bark. Square boxes are used 
in various places to regulate the uniformity of 
the flow of the water, which is rather rapid, for 
the purpose of preventing aquatic growth. The 
water is not delivered to the houses, but into 
reservoirs on the sides of the streets, nearly 
15,000 in number.—Jndian Engineer. 


The Formation of Petroleum. — The 
Schweizerische Bauzeitung states that a Russian 
professor, M. Mendelejeff, has advanced a new 
theory res the formation of petroleum. 
Whilst petroleum hitherto has been considered 
a precipitate produce of carbons, this savant is 
of opinion that petroleum is formed by water 
percolating the earth’s crust, and coming in 
contact with red-hot carbonic metals, particu- 
larly iron. The water then dissolves into 
oxygen and hy n, the former combining 
with iron, and the latter with carbon, rising to 
upper strata, where it becomes condensed to a 
mineral oil. If Professor Mendelejeff’s theory 
be correct, and the earth contains a sufficient 
quantity of such metals, petroleum may con- 
osageebe: furnish a fuel to the world long after 
ts 


artificial petroleum by a process like that 
described. 


Plour Mills, Grimsby.—The extensive 


flour mills of Messrs. William Marshall & Sons, 


iron | Victoria-street, Grimsby, recently destroyed by 


fire, will shortly be re-erected, from the designs 
and under the superintendence of Mr. E. W. 
Farebrother, architect, Grimsby, and Messrs. 
Houghton & Co., consulting engineers to the 


Thejfirm. The buildings will be of the most im- 


proved construction throughout, and will consist 
of a mill entirely faced with glazed bricks, fire- 
proof engine-room, stone staircase throughout, 
and extensive warehouses. The buildings will 
be surmounted with a water and clock-tower 
upwards of 100 ft. in height. The machinery 
throughout will be arranged on the latest and 
best-known systems in roller- , and it is 





estimated that the cost of the ent heme 
will exceed 70,0002. cyst 





deposits are exhausted. This savant | Elim 
bases his theory on the fact of having produced | 5 


[ Fes. 9, 1889, 


FPloor.— We 
this week seen, at the new and 
sive premises now nearing 
Grove, Southwark, for Messrs. Barcla 

inters and lithographers (Mr. J. 

hews, architect), a new system 

flooring, the invention of Mr. Mar 
architect. It consists of a series of 
fireclay tubes, about 2 ft. long, placed 
between the rolled-iron joists in 
as to cover and protect the flanges 
The bottom of the tubes is flat 
for plaster. The fireclay tu 
rapidly placed in position, and 
for the concrete, allowing the 
direct ing on the lower 
between each tube. By this means 
very strong and cheap fireproof floor 
structed. It is one of the best systems 
proof flooring we have seen, and is likely 
much in demand when it is more widely known. 
We will in an early number give sections and 
other details showing its construction, It has 
been on view during the past week, and on 
Saturday last was tested as to strength in the 
following manner:—A board, 7 in. wide and 
if in. thick, was placed over the centre of two 
vf the tubular lintels, and 135 blue Stafford- 
shire bricks, weighing 8} lbs. each, were placed 
thereon in twenty-seven courses, 
central load of upwards of 10 cwt., wit 
tubular lintels showing the least 
fracture. The test could not be continued 
further, as the pier was only 9 in. thick, and 
would only just stand upright. 


Large Flagstones—The largest lot of flag- 
stones ever quarried on one order in the United 
States are those intended to form the side-walk, 
or foot pavement, in front of Mr. Frederick 
Vanderbilt's new house in Fifth Avenue, New 
York. Theycome from the Clark Quarry, near 
Oxford, on the Ontario and Western 
and are being dressed at Hastings-on-Hadson. 
The flagstones are about twenty in number, 
20 ft. long, from 10 ft. to 15 ft. in width, and 
about 20 in. thick, and weigh from 12 to 20 
tons each. Special flat cars of extra strength 
had to be constructed for carrying them, and 
special machinery is employed in loading and 
unloading the great slabs, Itis estimated that 
the flags, when laid in place, will have cost 
about 1,000 dols. each. The largest flagstones 
hitherto laid down in New York were those 
forming the pavement in front of the Equitable 
Buildings, but they are now eclipsed both in 
size and weight by the Vanderbilt stones. 


A New Church. — The 
opening service was held at St. me, Ag 
Presbyterian Church, Willesden-lane, Bro 
bury, N.W., on the Ist instant. The build- 
ing accommodates nearly 600 persons, and 
has been built at a cost of 3,500/, in- 
cluding lighting, heating, and ventilating. 
The walls are faced inside and out with red 
Soffolk bricks, and the roofs are covered with 
Broseley tiles. The style is Gothic of an Early 
English type. The works have been carried 
out by Messrs. Allen & Sons, of Kilburn, under 
the direction of the architect, Mr. Henry 8. 
Tyack. 
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~ 4th and 3rd............ 7 00 80 6 
Bt, Petersburg, lst yello woe se 
, ist errr 0 
of ge Seeceeeee 9°00 10 6 6 
i white 8 600 Wh 0 
Swedish 710 0 060 80 
White Sea 810 0 WOe 
Canada, Pine, ist . 6% 00 @BwW Oe 
oe ae 11 00 Wwe 
- »» ©4«C:s eed, Ac. 710 0 WwW 8 
» Spruce, ist . 910 0 wi 0 
) 3rd and Ind ...... 7 0°80 sie 
Deals, New Brunewick, &c. ......... 615 0 816 0 
Battens, all kinds ee 610 0 200 
Flooring Boards, sq. 
pared, First s _ bee oe 
Second 680 ow 8 
Other qualities .oo..ciccvicsccseeees wi 8S OOS 




















































TIMBER (continued). £. a. 4. z. ». a. | ALS (continued). &, s. d,. 
Cedar, CUbe.........--e-cersareneness foot 0 0 o 0 ion come ingen Ie Boe 
uras, &c. e 0 0 | 0 0 _ Sheet, agli 12 17 8 
) e 0 0 3 0 0 Sheet eeeee SOCCER EPEC ERED CO ORE 14 10 0 
Se aan son es "Taaton, spell 17 17 
St. © cargo average eeere * eeeeeeeee PB 8 
BB ean Tobasco, cargo sverage. 3 ° 9 } Tor : J lage 
. cargo ® ~ 
oa aa ae eae Straite ‘ ton 97 0 0 
Box, Turkey .... ton 600 123 00) Australian 7 0 6 
Rio ... ‘ ton 1300 180 0 eel sa 100 0 6 
fe: Sona wwe 1200 18 0 0 | Zero— sheet ..............t08 21 9 @ 
Satin, St. Domingo ...60..00++- fot 0906 010 
Rico an 909 O18 ee ers 
Walnut, Italian toog 00 & pone Se ane cite oe e # 
Bar, Welsh, in London..tcon 417 6 6 0 6 Rm 4p Ho + 38 
[z0¥— > . oes 
we ph asagg dig Sat sg ove +E ~ ; 4 a, nee 3116 0 
we Staffordshire, ove a 0 6 6 
CorPEs— Cuties mand % 10 6 
British, cake and ingot......... ton 77 © © 7710 © | Tallow and Oleine 19 0 06 
selected .. . 73 0 0 79 O O | Lubricating, 0.8. 5 0 0 
strong ..... 0°00 000 refined oi iS 
Chili, 72.9 0 0 O O | Tan—Stockholm barrel 1 2 0 
Ysitow Marat Ib, 0 0 73 O 0 TE’ Archangel 013 @ 
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COMPETITIONS, CONTRACTS & PUBLIC ‘APPOINTMENT. 


of Adwertisements in this Number. 

































































































































































COMPETITION. 
— : , 
Nature of Work. By whom Required. Premium, i be 
Magistrates’ Court and Police Station .....:..| Dectlecum-Tineee Cer) sag ; - 
POTACION,...,.....-.-s00eee guineas, y 
CONTRACTS. 

Nature of Work, or Materials, By whom Required, pants oe Tenders to be | pass, 
Works and Materials ..... ..| Willesden Local ©. Claude Robson ...... Feb. 12th / xiii, 
Iron Fencing, Ravenscourt- park a Pubhe thet a 

brary onupen « BRODCTTS  conseccnenee rm, 
Roadmaking and Paving Works Hammersmith Vestrv .. OR ia eeecnaliad Feb. xiii, 
Supply of Cranm»re and Hartabill Stone ...| Abingdon Highay Bd. | C. Tame ...... Feb. 16th xi.‘ 
Brick Sewer Ventilating Shaft ..................... Finchley Local G. W. Bramell ......... Feb. 18th | xiii. 
Additional Subsidirg Tanks, + Bene &e. ...| Hanwell Local Board... | E. J, W. Herbert..... do. ri. 
Road Materials, &c. .............+0++ og re es G. J, C, Broom............ do, mi, 
Guernsey Granite, Kentish Ragstone, &c, "~~ Giles (Cam ell) Ofteial F 
GD ctnsmronvascsensimene fa ais o, xi, 
Thema, Bi ncssickisctitisastedessresensadciceaniiapnibiions do. do. do. xi. 
Sewer we sa, Supply of Disinfectants, &c... : do. do, Feb. 19th | xi. 
Keating, ¢ Tarpaving, &c. ............-+ | Lewisham Bi. of Wks. do do. xi. 
RE Rte RSD Glade Bh: Tottenham Local Bd. | J. E. Worth do. xiii, 
hee tek and Paving Works ..........0+...... do. 0. do. xi, 
Rendanakkime Wt cecnisccis sn cdvescinsstisntentvecee’ Southend Local Board} P. Dodd .................. “— do. xi, 
Gravel & Tar-paved Footpaths, Eel Brook Com| Met. Board of Works OMB oovcccceyseer+-sosee do. xi, 
Enlargement of Post O , Torquay igiuecnetil Com. of H.M. Works do. Feb. Oth {| ii. 
Roadmaking and Paving Works... sienenaavatndaieneinenl F aga J. P. Norrington ......... do. ri. 
Works and Materials ............ccccsc.scsseseseeee) Bt. Mary (Islington) me z 
estry 206466 Cooseeedtuetass Official eeeeene e . 22nd 5, 
Street Improvements .......c0.cceesesves St. Helen’s Corporarion | G. J. C. Broom............. Feb. 23rd | xii. 
Improvement Works, North Deal ............... Deal Town Courcil...... Br civacicotececocese eb. 25th | xiii. 
Removal of Stuff to be dredged ..........-..e..-. ae J Conservators...| Official occcc.cecce cveserees do, zi, 
Works and Materials, Portsea Sub-District ...| War Department......... do, do, ii. 
Goweenape Wl: <...;..-ccscnaresnenipaptaeoosctacescenel | Chorley Corporation ... do. do. xiii. 
Viaduct over River Uale ..........ccccecsececsnsceeess G. We Bs Otis esis do. Feb. 26th | siii. 
Passenger Station, &c,, Clevedon...............+. do. do, do. xiii. 
Cottages, Homes, Schools, Store paid &ec. Wolverhampton Tnion | G. H, Stenger ............ Feb, 27th | xiii. 
New 8c hools, Coventry ioeine ag er aga ablake Bo. s’ ‘eales and pa a 
RU icc spvtsbepbchiiion ee EE TT ee . 
Excavating, Piling, &c., Foundation for Tank Roches'er, &c. Gas Co. | Official ........0...2cc0e00 Feb. 28th | xii. 
Enlargement of Head Post Office, Newcastle Com. of * M. Works 0 do. xi. 
Reconstruction of Bridge & Tow Path Wall... Reading Corporation ..| Jas. Mansergh ............ do. xii. 
Oak Fencing, Brick Boundary Wallis, &c. &c.| Plumstead Burial Board | H. H. Church ............ Mar. Sth | xi. 
Superintenden’’s House, Battersea Park ...... Met, Board of Works ..| Official .............1..0004. do. xi. 
Works and Materials, Alders hot R.®. Dist....| War Department. do Mar. 13th | ii, 
Annual Reosirs to Build ng aud Farniture..| School Bd. for Londow d ri, 
Mission Church, Roche 00 ...s.cicecosiesssssevarcco] —«__—nanensbned W, Bassett-Smith i. 
Works and Materials, 8 Wsles R.E. Sab Dis.| War Department......... a xi. 
New Military Stores, Forthside .................. ar Department......... do. ii. 
omiiies PUBLIC APPOINTMENT. 
Nature of Appointment. By whom Advertised. Salary. 
bi * 
Inapector of Nuisances . St. Margaret and St 
John’s Vestry .........| £120 
nanenenonees 
BED *FORD.—For erecting dwelling 
TENDERS. to he used as @ private 
(Communications for insertion ander this heading must | ..2¢ for Madame Demery | 
ceach us sot later than 12 Noon on Thursdays. | Means. Usher & Anthony, arehiiects, 
BATH.—For the erection of a stay factory, Bath, for| SPC CeF -------- 
Mossrs. Chas Bayer & Co. Mr. H. 7 Garant, Garland, architect 2. ee 
—e 4, Charles-street, Bath. Quantities sup- ee ne ee % 
J, Wilkins & Son, Bristol ..........00+- £6,680 0 ~ eg ne 
8. Robertson, Bristol . sesisenndace 10 0 a 
C. Wibley, Bath .. -. 6,183 10 0 cn A OS aR 
T. Laver. Bath . 6,168 10 0 ga 
oe ee » sbeleweteknethsineetiiee 5,975 : ¢ teres ‘oii 
: in & So Seen eee A 5 + 
J. Bladwell, Bath wivnee 5,605 9 0 a7 ‘ombé Bros. ... 
j SN * dteactsdabsteibacerianoun 5 7 
D. Maho y, Bath miele 3/355 8 2 J. Smith (mocepted) 
J & Sons, BE” cc itnenm See 8 ome 
anally coometars BRO AD=TAIRS.— For alterations, sed 
mstowa, Bothy for the the ‘Hare and Hounds” Inn, re team, Se eckson. Mesers. 
Chaciesatana Sg on tage ho surveyor, 4, . T. May (accepted).......... 
Quanti es suppli [- 
“Sou * Giads APE , £5 7 
G. EERE OES ARR 494 16 0 RROA DSTAIR3.—For alterations and 
D. Mahony ( pee 475 17 6 in Charl» for Mr. W. Minter. 
For ebbitienss Boiron of the oh sat paler tate _ 
i . 56 J. T. May (accepted)............. vesetiveses O20 
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. Butler, se 
T. E. Butler & Son (accepted)......... 
Contract No. pt nerag e os 

nate yg s 
E. Taylor & Sona, Thurlaston .. 
W .Gimson & 


Clarke's Be a pe ner 


VI.—For Granite 
The following are the tenders .— 


Rawson & near 
Leicester, 6,900 ft. kerb, 250 tons 
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cane Chetan 14 711 
Kerb, Betts, Squares 
Gravel, He. 
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LONDON.—For alterstions st “ Hand-in-Hand,” 57,] MANCHESTER.—For boundary-walls -walls and anemoee 
Bedford- | gates to the of Mr. J. a, te Son Mz, 3 
ays Shan, Mr. C. H. Flack, architect, 9, my 
Yeomans ...... siaatsitesmiiiiiin_la: 2-2 : . 
Dns Getes Gai ee 
LONDON,—For pulling down and Nos. 6 
and 7, West Smithield, . George ‘A 
a , 6, Martin’s-lane, Cannon-street, B.C 
Colle & Some |... cane 
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THE BUILDER. 




















7 ‘ a ba ; + 
a PUBLISHER'S NOTICES. 
Killby & see nets sp 
Jackson & (accepted } “ Registered Telegraphic Address,‘' THE Buitps2, ¥. 
Lai S FOR ADVERTISEMENTS. 
LONDON.—For down and rebuilding the pre- CHARGE APPRENTICESHIPS. 
mises No, 867, Old Kent-road. Mr. B. A. Lewcock, 88, acne gt th Cae enV ERTIORMEMTE 
Bishopagete-street Within, » jmint Six lines (aboat atts words) or under . Bata ibe pene do. Od 
7 of Trede ad IF a yw Ml 
a Co. ee a er 
II nciitiitssilincacnnecboeesiindeaneoess = 2.2 csvusseats Caxten. 
Stephenson .. eeeeer ane sas FOUR Lines (about thirty werds) or under) Qa, 6d. 
BARES casccecoss2+-rceseeee veververeee GO 0 O Rech additional line (about ten words) ........ Oe. 6d. 
Balaem Bros eee - - = : Pasar IS ABSOLUTELY NECESSARY. 


LON DON .—Por alterations a additions to 
Western Bank .— 





















































the Wands- | «* the 
worth branch banking premises of the London and South- 


eet at one oe but all small sume shoul’ be 
centtnich tat tad th teaenenel Letter or by Money Order, payable 
Post-offire. 


garden, W 
DOUGLAS FOURDEINIER, ‘Pablisher, 
Addressed to No. 4, Catherine-street, W.C, 


Advertisementa for the current week » is-ve must reach the Office 




















MRIS .........s.co-eeresvessnersesseresvorsteess £3,560 0 0 betere clock THURSDAY, and for the front Page 
—........... wv 3088 0 0 — | bythe same bour on WEDNESDAY oe 
rena 9a 0S «| SPROTAL Suenos, me ravpwre sarees, 
Nightingale . 3975 0 © <mennenenm | Punch the Oflice before TEN o'clock on WEDNES- 
sphert. : 2 : S bay re nae i for Site TESTI- 
re sone ‘ ian 0 0 OOEAE, Oe. ee 50 Ose CSN Se. eee ee 
K ee 2,779 0 0 strongly recommends that of the latter TES ONLY should be sent. 
PERSONS Ad in ‘‘ The Builder “ may have Replies addressed 
LONDON, — For to “ White Horse’’ beer- ravi ~ >A ‘“. Catherine street. C Covent Garden, W.C. 
E., for Mr. F.Gamer. Mr. free of Letters will 0, forwarded if addromed 
Joseph 6. —paagmate ll, Powerscroft-road, — noe on sufficien ps 
°. : = = ; AN EDITION Printed on THIN PAPER, for FOREIGN CIR. 
I arf R a Ee ee eee ee 247 10 0 CULATION, is issued every w 
- Coulthuret ......... y rena, INRPENCE EACH. 
Gasfitters’ Work en READING CASES,/. cok eames hoe re 
A. &F. Fernhesd nim a + 2 
BB Be TAD. .nccesoscccsccees 61 0 0 
‘a sesteninedsl »~ 7400 
J. Ungar & Co, ies aiid ~~ ia» 
Pewterers’ Work 
W. Paddon, junr. (no competition) .. £5410 0 





LON DON.— For alterations and repairs to the “‘ Prince 


25, 26, 27, BERNERS STREET, W., 


Godard, ar. dno 0. Newiham, acted, 11,Povers | MANUFACTURERS AND CONTRACTORS 












































N.: ee ee a Sige, 
Jobn Walker, Limehouse .................. £o76 0 0 Osk Dadoes ls. 8d a 
{ No competition. ] Walaut Dadoes * a Lid. 
Oak, 1 inch ates ae eke laid and polished, from 
LON DON,—For inglenook and fittings in drawing- ® square. 
at No. 64, Sloane-street, for Col, Baillie. Mr. J. A. | Solid l-inch Oak, straight boards, lad and polished, st 
c. Hindley & Sons (accepted) banicnaihesl £118 0 06 Bolid j-inch a poliated for covering Deal floors, laid 
Osk Wood fecar D sag oe rie foot 
rom 
PUTNEY.—For additional stabling at Putney, for the Welnat or M y, from Is, Stale Soae, ae 
London General Omnibus C y. Mr. @, T. Lanham, Ditto with ~ yma Mouldings, 4d. ft. extra. 
atondont of Works, ties by Mr. A. J. | Ditto, ditto, with Carved or Painted Panels, prices 
Aahford & C0. armen nn io 0 0 ee ee. 

t. Bvans 741 0 0 Prices given for sll Interior W Doo 
J.0. Bi over seeeee 1,720 0 0 Seendoore, Chimney- “pieces, en tis 
ESE LES GE . 1683 0 0 s' and Survevore’ attention we called to 

— iehinsdinhiinlinisinpaieieniia — : the above Quotations for 
Brae veennnnnnnnnnnnn 4680 0 I BILLS OF QUANTITIES. 

Hunt seelesiapanilinidisinlasiiial 1,473 oo i HOWARD & SONS 
BD cicisnsecses ; sosipndaliiiaiaiote " 0 Tender com eengggh ating J oiners’ wn nt agg or Ornamental 
_——s inlteiniecembbsimeninnttiiataepsiiinenaticis wo : . Se fre oeaens "alae, agen a * Weearht. Iron 
@. Parker, Peckham (escopted).. 1'390 0 0 fer ollvs 9d 


B. (below our 

* D. & H. (too late).—A.. 8 Oo 

three liste of Tenders, without senders’ samen, are ineligible {or 
lists 


of tenders, &c. must be « 





Roun Tae responsibility of signed articles, aud papers read at 
phone aor etn Mat reece 
pect, duplicated for ot : sate OT DESIRED. | 
be addressed THE if... 


relating ta 
vertisements vely business matters shouid 
Sn Le THE PUBLISHER, and ner tote be 

















BEST BATH STONE. 
CORSHAM DOWN. | FARLEIGH Dowy, 
BOX GROUND. COMBE DOWN. 
WESTWOOD GROUND. | STOKE GROUND. 


THE BATH STONE 4 
Heap Orrices: Bars. 












THE 
BRAMBLEDITCH 
STONE. 


Mr. E. A. 





——= | Address, The Ham Hill Stone Co., Norton, Stoke- 
PO ee. sag A Somerset. London Agent: Mr. EB. A, 
Williams, 16, Craven-st., Strand, W.C. fApvr. 


Asphalte.—The Seyssel and Metallic Lavs 
Asphalte Company (Mr. H. Glenn), Office, 42, 
Poultry, E.C.—The best and cheapest materials 
for damp courses, railway 

floors, flat roofs, stables, cow-sheds, and milk- 
rooms, graneries, tun-rooma, and terraces.[ Apvr. 

Asphalte. 

Seyssel, Patent Metallic Lava, and 
White 


Asphaltes. 
M. STODART & CO, 








No. 90, Cannon-street, E.C. 
SPRAGUE & CO., 


PHOTOLITHOGRAPHERS, 
22, Martin’s-lane, 
Cannon-street, E.C. 


[Aprr. 





[ Apvrt. 








GHORGE GARSIDE, Juwn., F.R.H.S. 
Leighton Buszard, (i 





HOBBS, HART, 


PATENT PROTECTOR AND LEVER LOCKS, 
D PARTY-WALL DOORS. 


Folding Doors, for Theatres and Public Buildings, 


of Works (used in large numbers at Covent Garden Theatre). 





STEEL SAFES, STRONG-ROOM AN 


Patent Cluteh-Rebated Self-Closing. o 


As approved by the Metropolitan Board 





& CO. Beni 


ali Purpos 

















Offices & Warehouse : 76, CHEAPSIDE, London; Manufactories, Wharncliffe Works, Arlington-st., London, W. 











